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I.  STORY  OF  THE  FLORIDA  PROJECT 


Introduction 

The  history  of  science  is  the  story  of  mankind* 

Each  episode  has  contributed  to  the  lives  of  men  and  has 
resulted  in  effects,  not  only  upon  contemporary  society, 
but  upon  posterity  as  well.  Down  through  the  ages,  those 
contributions  have  modified  both  man  and  his  environment 
to  such  an  extent  that  it  may  be  said  that  our  culture  has 
a technical  disposition.  So  involved  have  we  become  in 
reaping  the  benefits  of  scientific  application  for  immedi- 
ate gain  that  many  concurrent  and  future  reactions  to  our 
genius  may  be  overlooked.  What  man  makes,  man  uses.  It 
may  well  be  that  the  balance  of  nature  applies  to  those 
elements  which  are  "manufactured"  as  well  as  "created. " 

History  has  demonstrated  that  the  outcomes  derived 
from  the  application  of  technical  pursuits  are  both  immedi- 
ate and,  though  often  more  obscure,  long-range  in  nature? 
our  attention  these  days  is  directed  toward  both.  Some  co- 
gent examples  which  illustrate  this  trend  may  be  recognized 
in  our  present  concern  over  problems  related  to  radio- 
active fall-out,  conservation  of  natural  resources,  and 
the  so-called  "population  explosion. " Furthermore , it  is 
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acknowledged  that  man  possesses  nuclear  weapons  which  may 
sow  the  seeds  of  his  own  destruction.  It  is  clear  that  the 
need  for  an  informed  and  perhaps  technically  oriented 
world  society  is  pressing.  This  is  not  a new  problem. 
Impetus  is  given  to  its  consideration,  however,  when  one 
takes  a moment  to  speculate  about  the  future.  The  question 
is  not,  "Will  I survive?"  but  rather,  "Will  mankind?" 

To  preserve  itself,  any  society  is  committed  to 
public  education.  It,  therefore,  is  an  obligation  for 
citizens  to  insure  that  the  institutions  of  education  are 
sufficient  to  satisfy  the  motivation  that  generated  them. 
This  is  a continuing  process.  Examination  and  evaluation 
of  our  schools  is  one  way  that  this  may  be  done. 

It  seems  that  there  is  no  lack  of  criticism  con- 
cerning public  education  in  the  United  States  today. 
Examination  and  evaluation  of  schools  is  popular.  Critics, 
to  cite  but  a few,  are  drawn  from  the  ranks  of  our  armed 
forces  (47),  colleges  and  universities  (8,  9,  16),  and  our 
lay  public  (51  )•  Particularly  popular  targets  for  this 
censure  are  both  the  quality  and  quantity  of  science  edu- 
cation at  the  secondary  level.  It  requires  little  dis- 
crimination to  note  that  these  critics  are  sincere.  The 
serious  scholar,  however,  is  more  concerned  with  the 
nature  of  the  research  that  generated  such  accusations. 

This  writer  does  not  choose  to  take  exception  to  the 


3 


conclusions  of  those  who  judge  but  rather  to  the  method- 
ology employed.  It  is  not  unreasonable  to  insist  that 
efforts  to  improve  our  schools  be  based  upon  research- 
research  which  sheds  light  both  on  what  is  and  what  should 
be. 

Statement  of  the  -problem 

While  completing  the  course  requirements  for  an 
advanced  degree  at  the  University  of  Florida,  the  writer 
had  many  opportunities  to  discuss  the  aforementioned  ob- 
servations with  his  advisor.  Dr.  N.  E.  Bingham.  Perhaps  a 
study  could  be  devised  which  would  evaluate  the  status  of 

...  * '♦  ■ . ;•?  - . v ■ ' . • v . • 

science  education.  Being  particularly  concerned  with  edu- 
cational  problems  in  Florida,  it  was  decided  to  limit  a 

study  to  that  state  and,  furthermore,  it  was  agreed  that 

.....  . ...  . . 

the  research  should  lead  to  some  dearly  established  methods 

of  evaluating  what  is  found.  The  problem  then  centers 
about  t 

1.  Conducting  a comprehensive  survey  concerned 
with  the  teaching  of  science  in  the  secondary 
schools  in  the  state  of  Florida. 

2.  Evaluating  the  findings. 

For  the  sake  of  brevity,  this  endeavor  will  be  referred  to 
as  the  Florida  Project. 
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History  of  the  Florida  Project 

In  the  late  summer  of  1958,  Dr.  Charles  Koelsche 
of  the  University  of  Toledo  communicated  with  Dr.  Bingham 
and  proposed  that  Florida  participate  in  a national  study 
of  the  equipment  and  facilities  used  in  the  teaching  of 
science  in  the  four  year  high  schools.  Koelsche  ex- 
plained that  his  plans  were  to  get  enough  financial  sup- 
port so  that  committees  in  the  participating  states  could 
he  organized  to  conduct  visits  to  approximately  25  per  cent 
of  the  high  sohools  in  these  states.  Being  pressed  for 
time  and  hearing  the  normal  pressures  of  a full  academic 
load,  Dr*  Bingham  was  unahle  to  commit  himself  to  the 
idea.  However,  he  seized  the  opportunity  to  discuss  the 
proposal  with  the  author  and  together  they  gave  it 
considerable  thought.  They  agreed  that  Koelsche* s plan 
offered  a frontal  attack  on  a segment  of  the  Florida 
Project  hut  they  were  eager  to  elaborate  upon  it  and  make 
it  more  comprehensive.  Perhaps  Koelsche *s  facility  and 
equipment  study  could  act  as  a vehicle  for  the  Florida 
Project.  The  author  met  with  Koelsche  in  Columbia, 

South  Carolina,  in  October,  1958,  to  further  discuss  his 
proposal.  It  was  explained  to  Koelsche  that  Dr.  Bingham 
and  the  author  were  of  the  opinion  that  conducting  a study 
such  as  he  had  outlined  in  Florida  would  enlist  greater 
cooperation  if  it  were  made  more  comprehensive.  Why  not 
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take  the  opportunity  to  gat  additional  data  concerning  the 
high  school  science  programs  while  the  facilities  study  was 
being  made?  The  author  told  Koelsche  of  his  dissertation 
proposal  and  how  the  request  for  cooperation  fitted  into 
the  picture#  Koelsche's  interest  in  the  Florida  Project 
was  gained  and  he  agreed  that  his  proposal  was  timely  inso- 
far as  it  could  act  as  a vehicle  for  the  Florida  Project* 
The  author  committed  himself  to  a leadership  role  in  the 
study* 

Related  research 

Upon  his  return  to  Florida,  the  author  began  to 
construct  instruments  which  would  yield  the  information 
necessary  to  evaluate  the  high  school  program  for  science 
instruction  in  the  state  of  Florida*  A search  of  the 
literature  was  conducted  to  find  what  had  been  done  along 
similar  lines  by  other  researchers  and  to  acquaint  the 
author  with  the  statistical  methodology  employed  by  them* 
The  facilities  of  the  University  of  Florida  libraries  were 
employed  for  this  search*  The  author  paid  particular  at- 
tention to  the  Bducation  Index  (volumes  1 through  11)  and 
the  various  organs  published  by  associations  concerned 
with  the  issues  confronting  science  education,  such  as 
The  Science  Teacher  (The  National  Science  Teachers  Associ- 


ation) and  Science  Bducation  (National  Association  for 
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Research  in  Science  Teaching)*  Other  valuable  sources  of 
information  were  volumes  16  through  19  of  the  Disser- 
tation Abstracts  and  the  many  private  conversations  with 
science  educators  and  scientists  on  the  faculty  of  the 
University  of  Florida. 

Before  continuing  the  writer  would  like  to  remind 
the  reader  that  the  review  that  follows  does  not  represent 
the  entire  field  of  research  in  science  education*  The 
reports  have  been  selected  as  a sample  of  the  kind  of  work 
that  seems  to  have  significance  as  far  as  the  Florida 
Project  is  concerned  and,  furthermore,  it  is  hoped  that 
these  selections  will  further  acquaint  the  reader  with  the 
nature  of  research  in  science  education* 

The  search  of  the  literature  revealed  that  little 
effort  had  been  made  to  appraise  the  over-all  structure  of 
a secondary  science  education  program*  Reports  of  one  or 
more  of  the  many  possible  elements  of  such  a study  had 
been  made  and  were  not  uncommon*  As  early  as  1929, 

Zeismer  (52)  reported  a study  made  of  the  academic  and 

* 

professional  education  of  Wisconsin's  science  teachers* 
Similar  studies  have  been  reported  by  Baker  and  Brooks  (7) 

in  Kansas,  Pella  (42)  in  Wisconsin,  Koelsche  (29)  in  Ohio, 

► 

and  Anderson  (5)  in  Oklahoma. 

Enrollment  studies  are  not  necessarily  a product  of 
recent  pressure  to  improve  science  education*  State  and 
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local  levels  have,  toy  necessity,  toeen  in  need  of  procur- 
ing accurate  data  concerning  enrollments  and  course  offer- 
ings for  many  years.  Impetus  has  toeen  given  research  in 
this  area,  however,  and  the  frequency  of  reports  has  in- 
creased* Some  noteworthy  contemporary  contributions  have 
toeen  made  in  Wisconsin  toy  Pella  (43),  Ohio  toy  Koelsche 
(30),  and  Florida  toy  Sims  (49)* 

The  federal  government  has  not  toeen  idle* 

Galen  Jones  of  the  Office  of  Education  in  the  foreword  to 
The  Teaching  of  Science  in  Public  High  Schools  (28)  claims 
that  the  ''study  was  undertaken  to  reveal  the  extent  and 
nature  of  our  science  enterprise  at  high  school  levels" 
(28)*  In  addition  to  other  items,  the  study  reports  the 
science  enrollments  and  offerings  in  a sample  consisting 
of  733  of  the  nation's  public  high  schools*  A national 
study  specifically  concerned  with  secondary  science  en- 
rollments and  offerings  was  first  made  toy  an  agency  of  the 
federal  government  in  1954  (12)  and  was  followed  toy  another 
in  1956  (13)* 

Additional  evidence  of  federal  interest  in  the 
problems  related  to  the  up-grading  of  science  education  is 
demonstrated  in  Mathematics  and  Science  Education  in  U.  S. 
Public  Schools  (25)  published  in  1958.  This  instrument  is 
the  report  of  the  American  Association  of  School  Adminis- 
trators and  the  Council  of  Chief  State  School  Officers. 
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The  purpose  of  the  conference  was  to  develop  guidelines  for 
program  appraisal  and  to  evaluate  the  various  proposals 
then  being  made  for  changes  in  school  programs* 

Maneval  (35)  undertook  a status  study  of  the  teach- 
ing of  physics  in  Oklahoma  secondary  schools  in  1951  and 
compared  his  findings  with  a similar  study  made  in  1922*  A 
significant  decrease  in  the  number  of  girls  taking  physics 
was  observed* 

Reflecting  an  early  interest  in  some  of  the  problems 
and  needs  besetting  science  education  in  the  United  States , 
the  Committee  on  the  Teaching  of  Biology  of  the  Union  of 
American  Biological  Societies  sponsored  and  published  a 
report  (48)  of  results  from  a questionnaire*  The  Carnegie 
Corporation  of  New  York  provided  a grant  which  made  the 
study  possible*  Each  section  of  the  report  was  prepared  by 
a different  author  and,  although  they  admit  that  the  survey 
contains  certain  technical  weaknesses,  it  is  an  outstanding 
contribution  to  science  education,  as  it  represents  per- 
haps the  first  reported  survey  of  a comprehensive  nature* 
The  following  paragraphs  from  the  foreword  help  to  expose 
the  nature  of  the  undertaking* 

In  this  study  it  was  desired  especially  to 
learn  what  high  school  biology  teachers  them- 
selves think  of  their  many  problems*  But  it  was 
hoped  also  to  get  information  which  may,  in  some 
degree,  enable  others  to  evaluate  the  teachers 
and  the  teaching  of  the  subject*  Admittedly  the 
data  thus  obtained— from  one  group  only  and  from 
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questionnaires— fail  to  provide  a complete  view 
of  the  subject*  While  pronounced  irregularities 
in  the  educational  sample  obtained  are  recognized , 
it  is  thought  nevertheless  that  the  material  as- 
sembled here  will  prove  valuable  to  those  seriously 
concerned  with  either  education  or  with  any  aspect 
of  biological  work. 

Perhaps  a survey  of  this  kind  may  not  be  ex- 
pected to  have  both  breadth  and  depth,  nor  either 
of  these  in  satisfactory  degree.  The  need  for 
information  justified  an  inquiry  into  many  as- 
pects of  the  problem;  ...  The  authors  hope 
that  the  results  of  this  study  will  stimulate 
interests  in  and  steps  toward  an  early  solution 
to  the  problems  of  the  teaching  of  biology  in  our 
secondary  schools;  and  especially  that  data  ob- 
tained with  considerable  difficulty  may  assist 
educators  and  biologists  in  the  recognition  and 
performance  of  the  individual  and  group  tasks 
necessary  for  a much-needed  improvement  and  ex- 
tension of  biological  instruction  in  the  high 
schools  of  this  country.  (48,  p.  76) 

The  Committee  of  the  Teaching  of  Biology  sent 

nearly  16,000  copies  of  a rather  lengthy  questionnaire  to 

teachers  throughout  the  United  States.  Returns  from 

3,186  teachers  were  analyzed.  The  nature  of  this  analysis 

is  revealed  by  noting  the  different  chapter  headings* 

I.  General  information  on  the  experience  and 
the  subjects  taught  by  biology  teachers. 

II.  Enrollments,  teaching  loads,  and  college 
relations  of  the  secondary  school  biology. 

III.  The  training  of  biology  teachers. 

IV.  Buildings,  equipment,  and  text-books  used 

by  teachers  of  biology  in  secondary  schools. 

V.  Community  backgrounds  and  school  organi- 
zations. 

VI.  Amount  and  nature  of  biology  teaching  in 
secondary  schools. 

Although  this  work  is  limited  to  the  area  of  biology,  it 
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is  more  extensive  in  soopa  than  any  analytical  study  up  to 
that  time* 

Fartin  (36)  studied  an  even  narrower  segment  of  a 
similar  problem  in  an  effort  to  obtain  related  information 
during  1949  and  1950*  Questionnaires  were  sent  to  1,072 
high  schools  in  the  United  States  and  the  data  (obtained 
from  a return  of  73*3  per  cent)  were  compared  to  previous 
studies  in  the  same  area. 

It  seems  that  most  of  the  research  in  science  edu- 
cation lias  not  been  of  an  experimental  nature.  Common 
among  the  many  methods  of  securing  data  are  the  following 
techniques*  interviews,  surveys,  and  analysis  of  pub- 
lished material,  questionnaires,  and  expert  opinion#  Ex- 
perimental research  in  secondary  science  has  not  been 
lacking,  but  it  has  not  been  common.  As  is  the  case  in 
most  experimentation,  acknowledging  the  existence  and  ac- 
counting for  the  variables  which  are  significant  is  a most 
difficult  and  engaging  task.  This  serious  limitation  is 
imposed  upon  much  research  but  it  appears  to  be  universally 
recognized  and  the  carefully  constructed  study  is  accepted 
in  spite  of  it. 

Just  a few  of  the  experimental  studies  seem  rele- 
vant as  far  as  the  Florida  Project  is  concerned* 

Mallinson  (34)  conducted  a study  which  sought  to  compare 
individual  laboratory  experiences  and  lecture-demonstration 
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experiences  in  the  teaching  of  general  biology.  The  re- 
sults indicated  that  the  individual  laboratory  shows  a 
slight  trend  toward  the  better  preparation  of  students  for 
the  General  Biology  Regents  than  does  the  lecture- 
demonstration  method*  In  a similar  study  in  the  area  of 
chemistry,  Lucow  (33)  demonstrated  that  a text-book  cen- 
tered versus  a laboratory  centered  high  school  chemistry 
course  resulted  in  significant  increases  in  variation  as 
far  as  the  laboratory  group  was  concerned.  It  is  inter- 
esting to  note  that  both  methods  in  the  experiment  were 
shown  to  be  effective  in  learning  chemistry. 

In  an  experiment  designed  to  compare  the  effect  of 
field  trips  upon  the  development  of  scientific  attitudes, 
Harvey  (24)  showed  that  the  experimental  group  did  signifi- 
cantly better  than  the  control  group*  She  concluded  that 
field  trips  can  act  as  an  instrument  to  improve  scientific 
attitudes  and  that  elements  of  scientific  method  can  be 
used  on  such  trips* 

Working  with  192  students  from  eight  Kansas  high 
schools,  Anderson  (4)  contrived  an  experimental  attempt  to 
discover  the  relative  value  of  various  multi-sensory 
methods  in  the  teaching  of  high  school  biology.  In  a 
technique  involving  analysis  of  variance  and  covariance, 
it  was  concluded  that  a combination  of  sensory  aids  is 
desirable  for  teaching  biology.  It  was  found  that  the 
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group  having  the  most  sensory  experiences  achieved  signif- 
icantly more  than  any  of  the  other  groups  which  did  not 
differ  significantly  from  one  another* 

Problems  relative  to  science  teacher  education  have 
been  of  concern  to  researchers*  Unfortunately,  the  assault 
upon  this  issue  has  been  frustrated  because  of  lack  of 
agreement  on  what  constitutes  adequate  preparation  to  be  a 
qualified  teacher.  In  spite  of  this  shortcoming,  the 
authorities  in  the  field  of  science  education  agree  that 
prospective  science  teachers  should  have  about  one-half  of 
the  work  for  the  Baccalaureate  Degree  devoted  to  science 
courses.  This  recommendation  is  made  in  both  the  thirty- 
first  (38)  and  the  forty-sixth  (39)  Yearbooks  of  the 
National  Society  for  the  Study  of  Education.  The  American 
Association  for  the  Advancement  of  Science  Cooperative 
Committee  on  Science  Teaching  has  consistently  recognized 
this  as  a sound  proposal  (3»  45)* 

On  the  basis  of  a questionnaire  sent  to  beginning 
science  teachers  and  administrators,  Nelson  (41)  and  Ming 
(37)  demonstrated  that  they  tended  to  agree  with  the 
recommendations  of  the  NSSE  and  the  AAAS.  Assuming  that 
student  achievement  is  a measure  of  teacher  competency, 
Anderson  (5)  found  that  student  achievement  in  both  high 
school  biology  and  chemistry  varied  directly  as  the  science 
preparation  of  the  teachers.  The  same  trend  was  disclosed 


13 


when  teachers  with  the  Master,s  Degree  were  compared  to 
those  with  the  Bachelor* s.  The  findings  of  this  study 
certainly  lend  support  to  appeals  for  academic  rigor. 

In  light  of  the  foregoing,  the  implications  of 
Neivert’s  study  (40)  stand  out#  She  investigated  the 
problems  of  identifying  secondary  students  with  science 
potential  and  of  determining  what  factors  are  responsible 
for  selecting  science  as  a career.  She  concluded  that  the 
science  teacher  is  the  single  most  important  factor  in  the 
school  environment  conducive  to  development  of  potential 
science  students. 

Efforts  to  disclose  information  relative  to  the  in- 
fluence that  teachers  exert  have  been  undertaken  and 
several  of  these  have  significance  as  far  as  the  Florida 
Project  is  concerned.  Bloom  (10)  in  a study  restricted  to 
data  obtained  from  three  New  York  City  high  schools  sought 
to  determine  why  some  schools  produce  an  unusually  high 
number  of  Science  Talent  Search  winners.  In  light  of  his 
f indings , he  suggested  that  it  is  desirable  to  provide  op- 
portunities for  student  exploration  through  participation 
in  extracurricular  activities,  such  as  science  clubs, 
science  fairs,  and  similar  undertakings.  Gladieux  (23) 
suggests  that  the  most  important  element  involved  in  the 
success  of  an  extra— class  activity  appears  to  be  the 
availability  and  the  willingness  of  a science  teacher  to 
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assume  the  responsibility  for  sponsorship,  and  that  a 
factor  which  reduces  the  effectiveness  of  science  teachers 
directing  such  activities  is  that  they  are  assigned  too 
many  non— te aching,  non— science  duties*  In  support  of  this 
finding,  Abbas  (1)  reports  that  the  load  of  the  science 
teacher  was  a significant  factor  in  influencing  his  phi- 
losophy of  education  and  that  science  teachers  with  a 
weekly  class  load  of  more  than  25  classes  displayed  a 
greater  degree  of  indifference  than  teachers  with  a lighter 
load.  In  another  study  by  the  same  author  (2),  it  was 
found  that  the  higher  the  educational  qualifications  of  a 
teacher,  the  more  likely  he  was  to  endorse  and  practice 
educational  experiment alism.  One  is  led  to  speculate  that 
the  more  nearly  a school  departs  from  the  so-called 
"traditional"  activities,  the  greater  the  academic  achieve- 
ment of  its  students*  This  notion  becomes  more  credulous 
if  one  reconsiders  the  research  relative  to  student 
achievement  and  the  identification  of  science  talent. 

In  summary,  the  finding  of  the  library  search  for 
reports  of  studies  relative  to  the  Florida  Project  revealed 
the  following* 

1*  Status  studies  concerned  with  secondary 
science  education  were  limited  both  in 
scope  and  the  size  of  the  sample  selected. 
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2*  Laboratory  experiences  enhance  student 
achievement* 

3«  A variety  of  audio-visual  teaching  aids 
should  be  employed  in  teaching  secondary 
science* 

4*  Science  fairs,  science  clubs,  science 

projects,  and  other  student-teacher  projects 
are  conducive  to  developing  science  talent* 

5*  The  science  teacher  appears  to  be  a signifi- 
cant contributing  factor  in  the  development 
of  science  talent* 

6.  Students  achieve  more  under  the  direction  of 
teachers  with  more  academic  background  when 
compared  to  those  with  less  academic  back- 
ground* 

7*  Students  achieve  more  under  the  direction  of 
teachers  with  Master's  Degrees  when  compared 
to  those  with  Bachelor's  Degrees* 

8*  Load  of  the  science  teacher  affects  teacher 
attitudes  and  willingness  to  work  with 
students  on  projects,  fairs,  clubs,  etc. 

In  general,  it  was  observed  that  little  effort  had  been 
made  to  appraise  the  over-all  program  for  science 
instruction  in  the  high  schools  of  the  United  States. 
Numerous  reports  of  a particular  nature  concerning  such 
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elements  as  the  learning  process,  teacher  training,  and 
curriculum  ao  appear  in  the  professional  literature.  How- 
ever,  little  synthesis  of  the  findings  and  application  of 
them  seems  to  have  been  invoked. 

The  review  of  the  literature  rewarded  the  author  with 
many  ideas  and  with  particular  studies  to  support  some  of 
the  items  being  included  in  the  instrument  which  was  then  in 
the  process  of  being  designed  for  the  Florida  Project.  This 
was  being  done  during  the  fall  of  1958  with  the  antici- 
pation that  the  study  would  get  underway  the  following 
spring.  It  soon  became  clear  that  the  final  form  of  the 
instruments  would  have  to  be  delayed  until  the  instrument 
that  Koelsche  designed  had  been  examined.  It  would  be 
foolish  to  duplicate  items  and  it  was  decided  that  rough 
drafts  of  the  author’s  instruments  would  be  prepared.  If 
necessary,  certain  items  could  be  deleted  pending  exami- 
nation of  what  Koelsche  was  preparing* 

Committee  selection 

Though  Koelsche  had  worked  out  elaborate  plans  for 
organizing  a committee  to  conduct  the  survey,  it  was  the 
author’s  intention  of  visiting  all  of  the  schools  selected 
in  the  sample  and  he  had  tentatively  made  provisions  for 
doing  this  during  the  spring  semester.  No  course  work  was 
planned  and  full  time  was  to  be  devoted  to  conducting  the 
survey.  When  the  spring  semester  commenced,  Koelsche 
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informed  the  author  that  he  had  taken  a position  with  the 
United  States  Office  of  Education  as  Secondary  Science 
Consultant  and  that  the  financial  arrangements  for  the 
study  had  not  yet  "been  completed*  Circumstances  compelled 
the  author  to  take  a position  teaching  at  the  University 
of  Florida | when  funds  finally  became  available  (through 
the  combined  resources  of  the  United  States  Office  of 
Education  and  the  Research  Foundation  of  the  University 
of  Toledo ),  the  author  found  that  he  no  longer  had  the 
time  to  visit  the  schools  as  planned*  With  Dr*  Bingham’s 
assistance,  and  following  Koelsche's  suggestions,  a com- 
mittee of  ten  was  organized  to  conduct  the  survey*  The 
factors  used  to  select  members  of  this  committee  included 
the  following i 

1*  Interest  in  science  education  and  in  the 
proposed  study* 

2.  Science  and  technical  background. 

3*  Familiarity  with  high  school  science  programs* 

4*  Geographic  location. 

5*  Availability. 

A copy  of  Dr*  Bingham's  letter  to  prospective  members  of 
the  state  committee  is  included  in  Appendix  I to  acquaint 
the  reader  with  the  details  of  this  function  and  the 
author's  part  in  the  project. 

The  committee  finally  selected  to  conduct  the 
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survey  was  composed  of  the  following  ment 

1*  Dr*  Luther  Arnold 

Associate  Professor  of  Science  Education 
University  of  Florida 

2.  Mr.  Fred  W.  Ashton 

Retired  Research  Petrographer 
Universal  Atlas  Cement  Company 

3*  Mr*  Robert  Binger 

Science  Consultant,  Division  of 
Instructional  Field  Service 
Florida  State  Department  of  Education 

4*  Dr*  N*  E*  Bingham  (Director  of  state  committee) 
Professor  of  Science  Education 
University  of  Florida 

5*  Mr*  Shepard  Faber 

Teaching  Assistant,  Department  of  Physics 
University  of  Florida 

6*  Mr*  Jerry  Fink 

Graduate  Student  in  Education 
University  of  Florida 

7*  Dr.  Earl  R*  Glenn 

Retired  Chairman,  Science  Department 
New  Jersey  State  Teachers  College 

8*  Mr*  Charles  Partin 
Curriculum  Consultant 
Escambia  County,  Florida 

9*  Dr.  Oscar  Riddle 
Retired  Biologist 
Carnegie  Institution,  Washington 

10*  Mr.  Wyatt  S*  Wood 

Retired  Director  of  Installations 
Western  Union  Telegraph  Company 

The  Florida  State  Superintendent  of  Public  In- 
struction, Mr*  Thomas  Bailey,  was  consulted  and  the  cooper- 
ation of  the  Florida  State  Department  of  Education  was 
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officially  obtained*  Mr*  Bailey  expressed  his  interest  in 
the  study  by  making  available  the  resources  of  the  State 
Department  and  by  assigning  Mr*  Robert  Binger,  the  newly 
appointed  Science  Consultant,  to  work  with  the  committee* 

Project  initiation 

On  March  15,  1959,  the  author  met  with  Koelsche  as 
planned  and  had  an  opportunity  to  examine  the  inventory 
that  Koelsche  had  prepared  concerning  the  facilities  and 
equipment  for  teaching  high  school  science*  Upon  exami-» 
nation,  it  became  clear  that  many  items  appearing  on  his 
check  lists  were  also  on  the  rough  draft  of  the  instrument 
the  author  had  prepared.  This  had  been  anticipated  and  the 
author* s instruments  were  reconstructed  and  refined  at  a 
meeting  that  same  day  with  Dr.  Bingham  and  Dr.  Arnold,  of 
the  University  of  Florida  (Appendix  II  contains  replicas  of 
the  instruments  used  in  the  Florida  Project).  At  this 
meeting,  it  was  decided  that  the  Florida  Project  would  not 
include  an  investigation  of  the  kinds  of  methodology  the 
teachers  of  science  employ  in  their  individual  classrooms 
but  would  be  limited  to  enrollments,  course  offerings, 
facilities,  equipment,  and  the  academic  preparation  of 
science  teachers*  The  data  sheets  and  questionnaires  were 
designed  to  facilitate  the  gathering  of  information 
relative  to  same* 
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A teacher  questionnaire  was  constructed  to  obtain 
information  concerning  the  science  teachers  and  their  per-* 
ceptions*  Assuming  that  the  science  teachers  would  prefer 
to  submit  their  responses  both  voluntarily  and  anonymously, 
provisions  were  designed  for  these  contingencies*  An 
additional  check  sheet  was  prepared  for  use  in  examining 
the  academic  backgrounds  of  the  teachers*  It  was  planned 
that  a search  of  their  college  transcripts  (which  were  on 
file  with  the  State  Department  of  Education,  Tallahassee, 
Florida)  would  be  made  to  obtain  this  data*  The  instru- 
ments used  for  procuring  this  data  are  included  in  the 
appendix. 

On  March  16,  1959,  at  a conference  of  the  state 
committee  selected  to  engage  in  the  Florida  Project,  the 
function  of  the  committee  and  of  each  member  was  carefully 
outlined*  It  was  explained  that  they  had  been  selected  to 
help  procure  data  relative  to  a survey  of  selected  pro- 
visions for  secondary  science  education  in  the  state  of 
Florida | that  they  would  do  this  by  visiting  selected 
high  schools,  and  there  complete  (with  the  help  of  school 
officials,  principals,  and  science  teachers)  instruments 
designed  to  yield  the  necessary  information*  Standardi- 
zation of  research  technique  was  sought  by  a meticulous 
review  of  the  instruments  designed  for  committee  use; 
every  effort  was  made  to  satisfy  questions  and  explain 
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terms  so  as  to  unify  the  methods  of  procuring  data.  The 
committee  offered  suggestions  and  helped  in  further  re- 
fining the  instruments  finally  used.  They  felt  it  parti- 
cularly important  that  some  mention  of  their  perceptions 
he  given  in  the  final  report. 

The  sample  of  81  high  schools1  from  which  vis- 
itation assignments  were  made  was  selected  from  the 
three , four,  and  six  year  high  schools  listed  in  the 
1958  Florida  Educational  Dii-ectorv  (14)  and  they  repre- 
sented 25  per  cent  of  the  high  schools  in  the  state  at 
that  time.  The  selection  of  the  sample  was  made  hy 
Koelsche.  It  was  through  his  office  and  the  Research 
Foundation  of  the  University  of  Toledo  that  funds  were 
made  available  for  the  project.  Since  his  interest  was 
in  the  facilities  and  equipment  aspect  of  the  study  and, 
furthermore,  since  this  represented  an  element  of  a larger 
national  study,  it  was  important  for  him  to  maintain  uni- 
formity of  sample  selection  in  the  several  states  partici- 
pating in  the  national  project.  It  may  have  been  better 


1A  high  school  for  purposes  of  this  investigation 
is  taken  to  be  a school  that  has  grades  nine  through 
twelve  or  ten  through  twelve.  If  a school  has  grades  seven 
through  twelve,  or  one  through  twelve,  for  example,  it  was 
included  in  the  population  from  which  the  sample  was  se- 
lected. Insofar  as  was  possible,  consideration  was  given 
only  to  those  elements  of  the  school  program  that  were 
pertinent  to  this  investigation,  of  the  81  high  schools 
selected,  56  were  white  and  25  were  Negro. 
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to  choose  the  sample,  as  far  as  the  Florida  Project  was 
concerned,  another  way*  Under  the  circumstances,  however, 
it  was  necessary  to  select  the  sample  by  the  same  method 
used  in  the  other  states  connected  with  the  project. 

The  method  used  for  identifying  the  schools  in- 
volved in  the  project  was  to  consecutively  number  the 
population  of  the  public  high  schools  listed  in  the  1958 
Florida  Educational  Directory  and  match  them  with  numbers 
obtained  from  the  table  of  random  numbers  compiled  by 
Fisher  and  Yates  (19).  An  alternate  list  of  ten  schools 
was  selected  in  the  event  that  some  would  not  care  to 
participate  in  the  project,  letters  were  written  to  the 
principals  of  the  schools  selected  in  which  the  nature  of 
the  project  was  carefully  explained  and  their  cooperation 
requested. 

Summary 

The  Florida  Project,  an  investigation  of  the  status 
of  high  school  science  education  in  Florida,  was  designed 
with  the  anticipation  that  both  the  quality  and  the  quan- 
tity of  certain  selected  elements  chosen  for  study  could  be 
evaluated.  A random  selection  of  25  per  cent  of  the  high 
schools  of  the  state  was  chosen  as  the  sample.  Some  of 
the  research  was  conducted  by  a committee  of  men  selected 
from  the  ranks  of  Interested  science  educators  and  scientists. 
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These  men  visited  a total  of  8l  high  schools  and  there 
completed,  with  the  assistance  of  school  officials,  check 
lists  and  inventories*  Additional  data  were  obtained 
from  returns  of  a teacher  questionnaire,  and  from  an  analy- 

i*V 

sis  of  the  records  of  each  of  the  science  teachers  employed 
in  the  schools  included  in  the  survey. 

The  following  chapters  contain  the  findings  and 
conclusions  resulting  from  this  survey. 


II.  ENROLLMENTS  AND  COURSE  OFFERINGS 


Introduction 

Florida,  in  common  with  its  neighboring  states,  has 
subscribed  to  the  practice  of  separating  the  white  and 
Negro  races  in  public  schools.  At  the  time  of  the  Florida 
Project , this  arrangement  had  been  in  effect  for  more  than 
fifty  years  and  was  maintained  by  the  inertia  of  public 
sentiment.  The  policy  of  separating  the  races  has  re- 
sulted in  one  school  administration  at  the  state  level 
which  theoretically  controls  and  helps  to  provide  for  the 
needs  of  the  two  school  systems  which  operate  at  the  local 
level.  In  Florida,  the  practice  of  the  historic-legal 
doctrine  of  separate  but  equal  schools  has  been  met  with 
varying  degrees  of  interpretation  at  the  different  adminis- 
trative levels.  Although  the  state  school  administration 
encourages  equal  schools  for  the  races  and  legally  provides 
for  them  under  certain  terms  of  the  Florida  Minimum  Foun- 
dations Program,  discrepancies  are  a historical  fact  and  a 
contemporary  problem.  Consequently,  in  discussing 
Florida's  schools,  care  must  be  taken  to  identify  the  seg- 
ment  of  the  school  population  to  which  one  is  referring. 

In  order  to  interpret  the  data  obtained  in  the  Florida 
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Project , this  will  be  done  and  the  findings  for  the  two 
races  will  be  distinguished*  However,  in  keeping  with  the 
study  as  carried  out  in  the  other  states,  the  data  will 
also  be  summarized  from  all  of  the  sample  as  a unit. 


Findings  related  to  enrollments— white 

Tabulation  of  the  types  of  white  public  high 
schools  in  Florida  and  those  selected  for  the  survey  is 
shown  in  Table  1.  Of  the  214  white  public  high  schools 
listed  in  the  1958  Florida  Educational  Directory  (20), 

56  were  selected  and  reported  data  used  for  this  investi- 
gation. 


TABLE  1 

TYPES  OF  WHITE  PUBLIC  HIGH  SCHOOLS  IN  FLORIDA 
IN  1958-59  COMPARED  WITH  THE  HIGH  SCHOOLS 
WHOSE  REPORTS  WERE  USED  IN  THIS  STUDY 


Type  of  School 

Number  in  Florida 

Number  Reporting 
Data  for  Study 

K-  12 

4 

1 

CM 

H 

1 

rl 

83 

30 

6-  12 

2 

1 

7-  12 

55 

13 

CM 

r-t 

1 

CO 

5 

1 

9-  12 

24 

4 

10-  12 

41 

6 

Totals 

214 

56 

26 


The  largest  single  group  of  the  schools  selected 
were  of  the  1-  12  type  and  constituted  about  54  per  cent 
of  the  sample.  The  next  largest  groups  were  the  junior- 
senior  high  schools  and  the  senior  high  schools;  they 
accounted  for  23  per  cent  and  11  per  cent  of  the  sample, 
respectively.  One  or  more  of  each  type  of  school  listed 
in  the  directory  was  visited.  In  the  investigation  data 
on  all  grades,  below  nine  was  not  considered. 

Table  2 breaks  down  the  number  of  white  high 
schools  in  the  sample  both  to  type  and  to  size  of  school. 

TABLE  2 

NUIfflBEH  OF  WHITE  HIGH  SCHOOLS  IN  THE  SAMPLE 
GROUPED  AS  TO  THEIR  1958-59 
ENROLLMENT  AND  TYPE 


Type  of  School 

Si] 

56  Of  £ 

School 

Per  Cent 

1 - 

199 

200- 

499 

500- 

999 

1000 

up 

Totals 

Grades  K-  12 

1 

1 

1.8 

Grades  1-12 

27 

2 

1 

30 

53*6 

Grades  6-  12 

1 

1 

1.8 

Grades  7-  12 

1 

6 

5 

1 

13 

23*2 

Grades  8-12 

1 

1 

1.8 

Grades  9-  12 

1 

2 

1 

4 

7.2 

Grades  10-12 

1 

2 

3 

6 

10.8 

Totals 

29 

12 

10 

5 

56 

Per  Cent 

52 

21 

18 

9 

27 


According  to  these  data,  9 per  cent  of  the  schools  had  en- 
rollments of  1,000  or  more?  about  three-fourths  of  the 
schools  had  enrollments  below  500;  and  52  per  cent  below 
200.  A comparison  of  Tables  1 and  2 reveals  that  schools 
of  the  1-  12  type  are  the  most  numerous  but  have  the 
smallest  enrollment*  Twenty-seven  of  the  29  schools  of 
this  type  were  in  the  smallest  size  category*  This  fact 
is  further  revealed  by  an  examination  of  Table  3 in  which 
the  number  of  students  attending  white  schools  is  categor- 
ized by  grade  and  size  of  school* 


TABLE  3 

NUMBER  OP  STUDENTS  ATTENDING  WHITE  SCHOOLS 
CATEGORIZED  BY  GRADE  AND  SIZE  OP  SCHOOL 


Grade 

Size  of  School 

1-199 

200-499 

500-999 

1000-up 

Totals 

Ninth  (Freshman) 

937 

1,032 

1,632 

523 

4,124* 

Tenth  (Sophomore) 

801 

1,116 

2,129 

2,864 

6,910 

Eleventh  (Junior) 

710 

862 

1,648 

2,486 

5,706 

Twelfth  (Senior) 

532 

658 

1,273 

1,870 

4,333 

Totals 

2,980 

3,668 

6,682 

7,743 

21,073 

♦Ninth  grade  total  enrollment  low  due  to  the  fact 
that  six  senior  high  schools  in  the  sample  enrolled  no 
students  below  tenth  grade. 


In  this  table,  it  is  seen  that  about  one-seventh  of  the 
sample  population  was  enrolled  in  schools  having  fewer 
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than  200  students. 

One  would  expect  that  the  number  of  each  type  of 
school  be  representative  of  the  total  number  of  each  type 
in  the  state.  Table  4 compares  the  number  of  schools  of 
each  type  in  the  state  and  in  the  sample.  Some  of  the 
types  of  schools  have  been  grouped  according  to  natural 
similarities  to  facilitate  interpretation  of  the  data. 
Examination  of  Table  4 reveals  that  the  sample  contains 
about  expected  numbers  in  the  6-,  7-,  8-12  categories; 
however,  the  number  of  three  and  four  year  high  schools 
is  lower  than  desired  for  a representative  sample. 
Furthermore,  the  twelve  and  thirteen  year  schools  selected 
are  too  plentiful. 

In  the  author's  judgment,  the  sample  of  the  white 
high  schools  selected  does  not  systematically  represent  a 
cross  section  of  high  schools  in  Florida.  Additional  evi- 
dence to  support  this  contention  may  be  gained  from  con- 
sidering the  enrollments  in  the  sample  and  comparing  it  to 
the  total  enrollment  in  Florida's  white  high  schools.  The 
sample  enrollment  of  21,073  students  (Table  3)  represents 
nearly  11  per  cent  of  the  total  white  enrollment  in  grades 
9-  12  in  Florida— not  25  per  cent,  as  hoped. 

The  method  of  choosing  the  random  sample  was  de- 
signed to  include  no  less  than  25  per  cent  of  the  high 
schools  as  has  been  outlined  in  Chapter  I*  The  actual 
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TABLE  4 

NUMBER  OP  SCHOOLS  OP  EACH  TYPE  IN  FLORIDA 
AND  IN  THE  SAMPLE  SELECTED  SHOWN  AS 
PER  CENT  OP  TOTAL 


Type  of 
School 

Number  in 
Florida 

Per  cent  of 
Total 

Number  in 
Sample 

Per  cent  of 
Sample 

K-  12 

4) 

x] 

1-  12 

83J 

• 87 

41 

30; 

31 

55 

CM 

ri 

1 

KO 

2' 

1> 

7-  12 

55 

62 

29 

13 

► 15 

27 

8-  12 

5- 

1. 

9-  12 

24 

11 

4 

7 

10-12 

41 

19 

6 

11 

214 

100 

56 

100 

sample  selected  included  26  per  cent  of  the  state's  white 
high  schools  and  thus  met  the  above  condition.  However, 
one  also  hopes  that  a sample,  in  addition  to  being  signif- 
icantly large,  also  meets  certain  qualitative  criteria  as 
well— among  these  is  that  the  sample  be  quantitatively 
representative  of  the  population.  This  condition  has  ob- 
viously not  been  met  by  the  56  white  high  schools  investi- 
gated. Though  the  method  of  sample  selection  outlined 
in  Chapter  I guarantees  randomness,  it  does  not  insure  a 
proportional  population  representation— although  this 
may  accidentally  occur.  It  seems  clear  that  the  sampl- 
ing technique  should  have  been  modified  to  include 
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some  method  of  stratification  with  respect  to  school  size 
to  insure  a more  representative  sample. 

In  spite  of  the  foregoing  weakness  in  the  sample, 
namely  too  many  small  schools  and  too  few  large  schools,  it 
need  not  he  discarded.  One  needs,  however,  to  recognize 
its  limitations  and  to  interpret  data  in  light  of  them; 
inferences  to  the  population  must  he  made  with  care* 

Findings  relative  to  science  offerings-^white 

The  science  offerings  of  the  white  high  schools 
are  given  in  Table  5. 


TABLE  5 

SCIENCE  OFFERINGS  OF  THE  WHITE  SCHOOLS 
CATEGORIZED  BY  SUBJECT  AND 
SIZE  OF  SCHOOL 


Subject 

Size  of 

School 

Totals 

1-199 

200-499 

500-999 

1000-up 

29* 

12* 

10* 

5* 

56 

General  Science 

21 

11 

8 

1 

41 

Biology 

29 

11 

10 

5 

55 

Chemistry 

14 

10 

10 

5 

39 

Physics 

13 

10 

9 

5 

37 

Physical  Science 

6 

1 

2 

3 

12 

Zoology 

0 

0 

0 

1 

1 

Physiology 

0 

1 

1 

3 

5 

Advanced  Biology 

0 

0 

0 

1 

1 

Advanced  Gen.  Sci. 

0 

2 

0 

1 

3 

Advanced  Chemistry 

0 

0 

0 

1 

1 

♦The  total  number  of  schools  in  the  category. 
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Of  the  56  schools  in  the  sample,  73  per  cent  of- 
fered general  science,  98  per  cent  biology,  70  per  cent 
chemistry,  66  per  cent  physics,  and  21  per  cent  physical 
science#  Physiology  was  offered  in  five  schools  and  ad- 
vanced general  science  in  three*  Zoology,  advanced 
biology,  and  advanced  chemistry  were  each  taught  in  one 
school* 

Noting  the  comparative  number  of  schools  which 
offer  a particular  science  course  may  tend  to  be  mislead- 
ing* A relatively  large  number  of  schools  may  offer  a 
particular  course,  but  do  these  schools  enroll  a propor- 
tionate segment  of  the  total  school  population?  Assuming 
that  students  are  desirous  of  enrolling  in  science  courses, 
it  becomes  important  to  measure  the  access  they  have  to 

f 

them*  In  order  to  do  this , Table  6 was  constructed  in 
which  the  "access"  is  measured  in  terms  of  per  cent* 

A rating  of  100  per  cent  for  a particular  course  or 
courses  is  interpreted  to  mean  that  all  of  the  students  in 
a given  school  size  category  are  attending  schools  in  which 
that  course  or  these  courses  are  offered.  In  other  words, 
a response  of  100  per  cent  demonstrates  complete  avail- 
ability. Table  6 was  made  this  ways  for  each  subject  or 
subject  category,  the  combined  enrollment  for  those 
schools  in  which  a particular  course  was  offered  was  cal- 
culated? this  sum  was  then  compared  to  the  total  school 
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population  or  the  population  for  the  different  size  cate- 
gories, the  ratio  being  expressed  as  per  cent*  Inasmuch 
as  general  science  was  not  taught  in  any  of  the  three 
senior  high  schools  in  the  sample,  the  access  figure  for 
this  course  was  determined  by  considering  only  those 
schools  that  had  a ninth  grade. 


TABLE  6 

ACCESS  TO  THE  SCIENCE  COURSES  IN  THE  WHITE 
HIGH  SCHOOLS  EXPRESSED  AS  PER  CENT 


Subject 

Size  of 

School 

All 

Schools 

1-199 

200-499 

500-999 

1000-up 

General  Science* 

80* 

100* 

100* 

100* 

95* 

Biology 

100 

90 

100 

100 

98 

Chemistry 

53 

82 

100 

100 

86 

Physics 

47 

84 

80 

100 

83 

Three  sciences 

66 

90 

89 

100 

90 

Pour  sciences 

18 

78 

83 

100 

* 79 

Eive  sciences 

0 

13 

26 

80 

40 

Six  sciences 

0 

13 

0 

38 

16 

*Data  figured  only  on  the  basis  of  those  schools 
having  a ninth  grade. 


The  overall  access  to  general  science  was  95  per 
centf  the  only  significant  discrepancy  being  80  per  cent 
in  the  smallest  school  category.  Ninety-eight  per  cent  of 
the  students  in  the  survey  had  access  to  a biology  course, 
86  per  cent  to  chemistry,  and  83  per  cent  to  physics. 
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Ninety  per  cent  of  the  students  were  enrolled  in  schools 
in  which  any  three  of  the  conventional  quadrumvirate  of 
general  science,  biology,  chemistry,  and  physics  were 
available;  79  per  cent  had  access  to  four  science  courses) 
40  per  cent  to  five?  and  16  per  cent  to  six*  No  school 
in  the  survey  offered  more  than  six  different  science 
courses.  Access,  in  general,  was  supplied  to  the  greatest 
extent  in  ELorida*s  largest  school  size  category.  One 
hundred  per  cent  of  the  students  in  schools  enrolling 
1,000  or  more  students  could  theoretically  have  elected 
to  take  four  years  of  science  in  their  high  school  pro- 
gram. In  the  same  size  cateogy,  80  per  cent  is  the  ac- 
cess to  a five  year  offering;  16  per  cent  is  the  figure 
for  a six  year  program.  In  contrast,  schools  enrolling 
less  than  200,  the  smallest  size  category  in  the  sample, 
had  universal  access  in  only  one  science  subject— biology. 
In  general  science,  access  in  the  small  schools  was 
80  per  cent;  in  chemistry,  53  per  cent;  and  in  physics, 

47  per  cent.  In  these  schools,  34  per  cent  of  the 
students  could  not  have  elected  a three  year  science  pro- 
gram; 88  per  cent  had  no  access  to  a four  year  curriculum 
in  science;  and  none  of  them  had  access  to  five  or  six 
different  science  courses. 

The  data  on  enrollment  force  one  to  oonsider  the 
discrepancy  that  exists  between  the  large  schools  and 
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the  small  schools.  If  we  assume  that  all  other  factors 
are  equal  and  acknowledge  only  the  fact  that  the  science 
curriculum  in  the  larger  schools  is  more  extensive  than 
the  curriculum  in  those  with  less  enrollment,  it  is  clear 
that  the  academic  ambitions  of  youngsters  in  the  latter 
group  are  in  jeopardy.  This  does  not  suggest  that  there 
are  differences  in  the  quality  of  the  offerings,  though 
they  may  exist,  hut  rather  that  there  are  differences  in 
the  quantity— differences  that  no  doubt  deny  youngsters 
educational  opportunity. 

In  comparing  the  course  offerings  and  school  size, 
it  is  seen  that  the  schools  with  the  largest  enrollment 
have  the  most  extensive  science  curriculum.  The  smallest 
schools  concentrate  on  teaching  general  science,  biology, 
chemistry , and  physics , with  particular  emphasis  placed  on 
the  two  former#  Noting  that  there  are  29  schools  in  the 
1—199  size  group  and  that  14  of  them  teach  chemistry  and 
13  of  them  teach  physics,  one  is  led  to  wonder  how  many  of 
them  alternate  these  courses  as  is  the  custom  in  smaller 
schools.  Examination  of  the  data  sheets  discloses  that  19 
of  the  56  schools  in  the  sample  alternate  these  science 
courses;  18  of  these  schools  are  in  the  smallest  size  cate- 
gory. The  larger  schools  offer  a greater  variety  of 
courses  and,  furthermore,  they  are  available  to  students 
from  year  to  year.  Another  glance  at  Table  6 reveals  that 
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about  half  of  the  schools  in  the  smallest  size  category 
offer  either  chemistry  or  physics,  whereas,  virtually  all 
the  schools  in  the  larger  categories  offer  both*  The 
largest  schools  clearly  have  the  most  elaborate  science 
curriculum. 

An  examination  of  Table  7 , in  which  the  average 
number  of  different  science  courses  taught  in  a school  is 
arranged  according  to  type  of  school  and  school  size,  dis- 
closes that  the  schools  in  the  1—199  size  category  offer 
2.8  science  courses,  and  that  the  schools  with  enrollments 
of  1,000  or  more  offer  an  average  of  5*4  science  courses. 
This  trend  is  clearly  established  by  considering  each  cate- 
gory of  school  size  and  its  offerings  average:  2.82,  3»5, 

4*1,  and  5*4  different  science  courses— given  from  smallest 
to  largest  school  size,  respectively. 

TABLE  7 

AVERAGE  NUMBER  OP  DIFFERENT  SCIENCE  COURSES  OFFERED 
IN  THE  WHITE  HIGH  SCHOOLS  ARRANGED  ACCORDING 
TO  TYPE  OF  SCHOOL  AND  SCHOOL  SIZE 


Type  of 
School 

Size  of  School 

Average 

1-199 

200-499 

500-999 

1000-up 

«M 

H 

3 

— 

3 

1-  12 

2.8 

3.5 

4 

— 

2.9 

6-  12 

— 

4 

— 

— 

4 

-4 

1 

H 

ro 

3 

4 

4*6 

5 

4.2 

8-  12 

— 

4 

— 

— 

4 

9-  12 

— 

6 

3.5 

5 

4.5 

10-12 

_ 

1 

3*5 

5.7 

4.2 

Average 

2.8 

3.5 

4.1 

5.4 
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TABLE  8 

THE  NUMBER  OP  SCIENCE  CLASS  SECTIONS  IN  THE  WHITE 
SCHOOLS,  THEIR  TOTAL  ENROLLMENT,  AND  THE 
AVERAGE*  SIZE  OP  SCIENCE  CLASSES, 

GROUPED  ACCORDING  TO  SCHOOL  SIZE 


Size 

of  School 

Subject 

1-199 

200-499 

500-999 

1000-up 

Totals 

General  Science* 

Sections 

27 

26 

31 

8 

92 

Enrollment 

610 

679 

991 

255 

2,535 

Average 

23 

26 

32 

32 

27 

Biology: 

Sections 

37 

33 

61 

92 

223 

Enrollment 

855 

909 

1,897 

2,636 

6,297 

Average 

23 

28 

31 

29 

28 

Chemistry* 

16 

Sections 

11 

28 

37 

92 

Enrollment 

283 

237 

678 

904 

2,102 

Average 

18 

22 

24 

24 

23 

Physics ; 

Sections 

11 

11 

10 

15 

47 

Enrollment 

182 

193 

236 

358 

969 

Average 

17 

18 

24 

24 

20 

Physical  Sci*  * 

Sections 

6 

1 

2 

18 

27 

Enrollment 

104 

18 

43 

590 

755 

Average 

17 

18 

22 

23 

28 

Others  * 

Sections 

0 

2 

2 

14 

18 

Enrollment 

0 

44 

41 

349 

434 

Average 

22 

21 

25 

24 

Total  Science 

Enrollment 

2,034 

2,080 

3,886 

5,092 

13,092 

Total  Science 

Sections 

97 

84 

134 

184 

499 

Average  Size 

21 

25 

29 

28 

26 

♦Shown  to  nearest  whole  number. 
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The  data  on  science  enrollments  are  given  in 
Table  8*  The  total  enrollment  in  all  of  the  science 
courses  offered  in  the  56  white  high  schools  visited  was 
13»092*  Approximately  30  per  cent  of  this  total  enroll- 
ment was  in  the  41  schools  with  fewer  than  500  students. 

The  five  schools  with  enrollments  of  1,000  or  more  ac- 
counted for  nearly  40  per  cent  of  the  total.  Of  the 
21,073  students  in  these  schools,  37  per  cent  were  en- 
rolled in  schools  in  which  enrollments  were  greater  than 
1,000.  The  science  enrollment  in  the  larger  schools  is 
obviously  proportional  to  total  school  population.  Stu- 
dents taking  general  science  accounted  for  19  per  cent 
of  the  total  science  enrollment;  biology,  48  per  cent; 
chemistry,  16  per  cent;  and  physics,  7 per  cent.  The  aver- 
age class  size  seems  to  be  related  to  school  size,  the 
smaller  schools  usually  having  the  smallest  average  science 
class  size.  Consider  the  excerpt  from  Table  8,  shown  be- 
low , in  which  the  average  science  class  size  is  compared 
with  school  size. 


Subject 

Size  of 

School 

1-199 

200-499 

500-999 

1000-up 

General  Science 

23 

26 

32 

32 

Biology 

23 

28 

31 

29 

Chemistry 

18 

22 

24 

24 

Physics 

17 

18 

24 

24 

38 


In  only  three  cases,  above,  are  average  classes 
larger  than  30  students,  and  these  occur  in  the  larger 
schools.  Science  educators  agree  that  class  size  should 
be  limited  to  30  students.  Using  this  as  a criterion, 
excessive  enrollments  in  science  classes  did  not  seem  to 
be  common.  Unfortunately,  the  figures  shown  in  Table  8 
are  mathematical  means}  this  may  lead  to  error.  Suppose, 
for  example,  a school  offered  three  sections  of  biology 
and  the  number  of  students  in  each  section  was  25,  30, 
and  35,  respectively.  The  average  enrollment  here  is 
obviously  30— an  acceptable  limit.  Yet,  more  than  one- 
third  of  the  students  talcing  biology  are  in  an  over-loaded 
class*  It  is,  therefore,  important  to  ascertain  the 
absolute  frequency  of  over-loading*  Unfortunately,  the 
data  sheets  do  not  completely  permit  this  needed  inter- 
pretation and  it  is  a weakness  in  their  design.  It  may  be 
that  the  meager  enrollment  in  the  large  number  of  small 
schools  disguises  the  frequency  of  over-loading  which 
really  exists  in  the  Florida  schools.  In  order  to  test 
this  suggestion,  Table  9 was  constructed  in  which  the 
number  of  science  class  sections  in  which  the  average  en- 
rollment equals  or  exceeds  31  students  was  compared  to  the 
number  of  sections  in  each  size  category  for  the  four  most 
popular  subjects. 
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TABLE  9 

THE  NUMBER  OP  SCIENCE  CLASS  SECTIONS  IN  WHICH  THE 
AVERAGE  ENROLLMENT  EQUALS  OR  EXCEEDS  THIRTY- 
ONE  STUDENTS  COMPARED  TO  THE  NUMBER  OF 
SECTIONS,  ARRANGED  ACCORDING  TO  SCHOOL 
SIZE  FOR  THE  FIVE  TOST  POPULAR 
SCIENCE  SUBJECTS 


Subject 

Size  of 

School 

1-199 
T 0 

200-499 

T 0 

500-999 
T 0 

1000-up 
T 0 

General  Science 

27 

2 

26 

12 

31 

19 

8 

8 

Biology 

37 

2 

33 

5 

61 

25 

92 

0 

Chemistry 

16 

0 

11 

0 

28 

0 

37 

4 

Physics 

11 

0 

11 

2 

10 

1 

15 

0 

Totals 

97 

4 

84 

19 

134 

45 

184 

12 

T = total/O  = overload 


An  analysis  of  Table  9 reveals  that  the  over- 
crowded science  classes  seem  to  be  concentrated  in  schools 
having  enrollments  of  more  than  200  students  and  less  than 
1,000*  Just  4 per  cent  of  the  97  science  classes  in  the 
smallest  schools  had  average  enrollments  greater  than  31* 
whereas,  22  per  cent  and  33  per  cent  of  the  sections  in 
the  next  two  size  categories  were  over-crowded*  For 
schools  that  enroll  more  than  1,000  students,  the  over- 
crowded sections  account  for  7 per  cent*  The  low  incidence 
of  average  over-crowding  in  the  smallest  schools,  coupled 
with  the  fact  that  these  schools  account  for  just  15  per 
cent  of  the  total  sample  population,  does  not  support  the 
notion  that  the  relatively  small  enrollment  in  these 
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schools  disguises  the  actual  over-crowing  in  Florida^ 
science  classes*  Furthermore,  about  40  per  cent  of  the 
students  in  the  sample  were  enrolled  in  schools  having  en- 
rollments of  more  than  1,000,  but  in  these  schools  the 
incidence  of  average  over-crowded  science  classes  was 
actually  less  than  7 per  cent*  Thus,  the  over-crowded 
science  sections  are  concentrated  in  the  45  per  cent  of 
the  sample  enrolled  in  schools  containing  more  than  200 
but  less  than  1,000  students*  Specific  occurrences  of 
over-crowding  are  common  in  general  science  and  biology, 
particularly  in  schools  enrolling  500-999  students.  The 
foregoing  evidence  does  not  suggest  that  over-loaded 
science  classrooms  are  common  since  no  more  than  80 
science  sections  out  of  498  could  possibly  have  enrolled 
more  than  31  students*  Of  course,  each  school  should 
strive  to  reduce  its  over— loaded  classes,  particularly  if 
a given  school  is  characterized  by  this  problem;  but  this 
condition  does  not  describe  the  schools  in  this  sample* 

Table  10  shows,  by  per  cent,  the  enrollment  in  the 
white  science  classes  compared  to  total  school  and  grade 
enrollment*  According  to  these  data,  62  per  cent  of  all 
the  students  in  the  56  white  high  schools  were  taking  a 
course  in  science.  The  smallest  enrollment  group  had  the 
largest  relative  science  enrollment;  the  schools  in  the  next 
size  category  had  the  smallest*  The  table  reveals  that 


41 


17  per  cent  of  the  students  were  enrolled  In  general 
science}  30  per  cent  in  biology}  10  per  cent  in  chemistry} 
and  4*6  per  cent  in  physics*  No  enrollment  trends  seem  to 
he  apparent*  The  "all  schools"  column  suggests  the  over- 
all situation,  as  the  range  within  the  size  categories  is 
meager  in  most  cases.  Biology  is  a required  subject  in 
many  of  Florida's  schools  and  is  commonly  taken  by  students 
in  the  tenth  grade.  According  to  Table  10,  91  per  cent  of 
the  sophomores  enroll  in  this  course}  chemistry,  tradi- 
tionally a junior  course,  enrolls  36*8  per  cent  of  the 
eleventh  grade}  and  physics,  commonly  a senior  subject,  ac- 
counts for  22*4  per  cent  of  the  twelfth  grade.  In  general, 
the  data  support  the  contention  that  more  students  in  the 
small  schools  take  more  than  one  science  course  than  do 
students  in  the  other  schools. 

Summary  of  enrollments  and  course  offerings-^white 

The  random  sample,  composed  of  56  white  public  high 
schools,  enrolled  a total  of  21,073  students  and  repre- 
sented 11  per  cent  of  Florida's  total  public  school  enroll- 
ment, grades  nine  through  12,  during  the  1958-59  academic 
year.  Nearly  three-fourths  of  these  schools  had  enrollments 
of  fewer  than  500  students}  one-half  had  enrollments  of 
less  than  200}  nearly  10  per  cent  had  more  than  1,000  stu- 
dents. More  than  one— third  of  the  total  number  of  students 
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TABLE  10 

ENROLLMENT  IN  WHITE  SCIENCE  CLASSES  COMPARED 
WITH  SCHOOL  AND  GRADE  ENROLLMENT, 
RECORDED  AS  PER  CENTS 


Size  of 

School 

All 

Schools 

Items 

1-199 

2OO-499 

500-999 

1000-up 

Per  cent  of  to- 
tal enrollment 
in  s 

Science  classes 

68.0 

56.7 

58.2 

65.8 

62.0 

General  science 

20.4 

18.5 

14.8 

3*3+ 

17.1^ 

Biology 

28.6 

24.8 

28.4 

34.0 

30,0 

Chemistry 

9.5 

6.5 

10.1 

11.7 

10.0 

Physics 

6.1 

5.3 

3*5 

4.6 

4.6 

Other  Sciences 

3.8 

1.7 

1.3 

12.1 

5.7 

Per  cent  of 
freshman  class 
in  general 
science* 

65.0 

65.7 

60.8 

48.8* 

60. 5^ 

Per  cent  of 
sophomore  class 
in  biology* 

107.5 

81.5 

89.0 

91.9 

91.0 

Per  cent  of 
junior  class  in 
chemistry* 

39.5 

36.4 

41.1 

36.8 

36.8 

Per  cent  of 
senior  class  in 
physics* 

34.2 

29.4 

18.5 

19.1 

22.4 

♦These  figures  may  he  slightly  skewed  due  to  the 
fact  that  enrollment  is  not  limited  to  class.  Some  seniors, 
for  example,  take  junior  courses. 


+Only  two  schools  in  this  category  enrolled  fresh- 
man? others  were  three  year  senior  high  schools. 

^These  averages  computed  hy  using  data  from  first 
three  categories. 
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in  the  sample  were  attending  schools  enrolling  1,000  or 
more , whereas , one— seventh  of  the  students  were  enrolled 
in  the  smallest  schools*  All  schools  enrolling  500  or 
more  accounted  for  more  than  twice  as  many  students  as  the 
other  schools* 

In  terms  of  how  many  schools  in  the  sample  offer 
a given  course,  biology  was,  by  far,  the  most  common* 
Fifty-five  of  the  56  schools  offered  it,  the  lone  ex- 
ception being  due  to  the  inclusion  in  the  sample  of  a tech- 
nical high  school  in  which  biology  is  not  normally  offered* 
The  next  most  frequently  occurring  course  was  general 
science  (41),  followed  closely  by  chemistry  (39),  and 
physics  (37)*  The  above  frequencies,  however,  need  to  be 
interpreted  on  the  basis  of  student  availability*  It  was 
found  that  some  of  the  schools  that  one  would  expect  to 
offer  a general  science  course  did  not  do  so,  the  result 
of  this  being  that  5 per  cent  of  the  21,073  students  in 
the  sample  had  no  access  to  such  a course— that  is,  they 
could  not  have  taken  general  science  had  they  wanted  to* 
Only  2 per  cent  of  the  students  had  no  access  to  biology; 

14  per  cent  had  no  chemistry  available;  and  17  per  cent 
had  no  opportunity  to  study  high  school  physics*  A three 
course  science  sequence  was  open  to  90  per  cent  of  the 
students  and  a four  course  sequence  theoretically  closed 
to  21  per  cent*  The  most  extensive  science  curricula  were 
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offered  "by  the  largest  schools  in  which  the  average  number 
of  different  science  courses  offered  was  5*4;  for  the 
smallest  schools,  the  number  was  2.8. 

Of  the  21,073  students  attending  schools  sampled, 
very  nearly  two-thirds  (13,092)  were  taking  one  or  more 
science  courses  and  of  these  about  one— half  were  taking 
biology#  General  science  enrolled  about  one-flfthj 
chemistry,  one-sixth;  physios,  one-thirteenth;  and  the 
total  enrollment  in  all  other  science  courses  constituted 
less  than  one-tenth  of  all  those  taking  science#  In 
general,  a somewhat  larger  proportion  of  the  students  in 
the  small  schools  enroll  in  science  courses  than  do  stu- 
dents in  the  larger  schools* 

Limiting  maximum  science  class  size  to  30  Btudents, 
it  was  found  that  less  than  16  per  cent  of  the  science 
classes  could  have  been  larger#  The  top  figure  is  less 
than  80  sections  out  of  a total  of  499# 

Findings  relative  to  enrollments— Negro 

Tabulation  of  the  types  of  Negro  public  high 
schools  in  Florida  and  those  selected  for  the  survey  is 
shown  in  Table  11. 

Of  the  105  public  Negro  high  schools  listed  in  the 
1958  Florida  Educational  Directory  (20),  25  were  selected 
and  reported  data  used  for  this  investigation#  The  largest 
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single  group  of  schools  selected  were  12-year  schools  and 
they  accounted  for  over  half  of  the  schools  in  the  sample. 
The  next  largest  group  were  six  year  high  schools  and  they 
composed  slightly  less  than  one-fourth  of  the  sample. 

Seven  of  the  nine  different  types  of  schools  were  visited 
hut  data  on  all  grades  below  nine  were  not  considered. 


TABLE  11 


TYPES  OF  NEGRO  PUBLIC  HIGH  SCHOOLS  IN  FLORIDA 
IN  1958-59  COMPARED  WITH  THE  HIGH  SCHOOLS 
WHOSE  REPORTS  WERE  USED  IN  THIS  STUDY 


Type  of  School 

Number  in  Florida 

Number  reporting 
data  for  study 

K-  12 

1 

1 

1-  12 

64 

13 

CM 

H 

1 

1 

0 

5-  12 

1 

1 

CM 

rt 

1 

VO 

1 

0 

7-  12 

26 

6 

8-  12 

2 

1 

9-  12 

3 

1 

10-12 

6 

2 

Totals 

105 

25 

Table  12  breaks  down  the  number  of  Negro  high 
schools  in  the  sample,  both  as  to  the  type  and  to  the  size 


of  school. 
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According  to  these  data,  only  one  school  of  the 
25  in  the  sample  had  enrollments  of  1,000  or  more;  four 
had  enrollments  of  500  to  999;  combined,  these  schools 
comprised  20  per  cent  of  the  sample.  Schools  enrolling 
fewer  than  500  students  accounted  for  the  remaining  80 
per  cent*  Eifty— two  per  cent  of  the  Negro  schools  sur- 
veyed had  less  than  200  students. 


TABLE  12 


NUMBER  OP  NEGRO  HIGH  SCHOOLS  IN  THE  SAMPLE, 
GROUPED  AS  TO  THEIR  1958-59 
ENROLLMENT  AND  TYPE 


Size  of  School 

Type  of 
School 

1** 

199 

200- 

499 

500- 

999 

1000 

-up 

Totals 

Per  Cent 

Grades : 

K-  12 

1 

1 

4 

1-  12 

13 

13 

52 

5-  12 

1 

1 

4 

7-  12 

3 

3 

6 

24 

8-  12 

1 

1 

4 

9-  12 

1 

1 

4 

10-12 

1 

1 

2 

8 

Totals 

13 

7 

4 

1 

25 

Per  Cent  52 

28 

16 

4 

A comparison  of  Tables  11  and  12  reveals  that 
schools  of  the  1—  12  type  are  the  most  common  but  have  the 
smallest  enrollment.  All  1—  12  schools  in  the  sample  had 
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enrollments  below  200}  the  average  enrollment  of  these 
schools  in  grades  nine  and  above  was  107* 

An  examination  of  Table  13,  in  which  the  number  of 
students  attending  Negro  schools  selected  in  the  sample 
are  categorized  by  grade  and  size  of  school,  reveals  that 
52  per  cent  of  the  schools  enrolled  barely  17  per  cent  of 
the  students— these  schools  being  the  smallest  ones*  The 
seven  schools  in  the  next  largest  size  category  (200-499) 
account  for  one-fourth  of  the  sample.  For  the  remaining 
five  schools,  representing  one-fifth  of  those  visited, 
very  nearly  six-tenths  of  the  sample  population  is  re- 
corded. It  is  interesting  to  note  that  the  one  school  en- 
rolling 1,000  or  more  students  accounted  for  a greater 
portion  of  the  sample  than  did  the  13  in  the  smallest  size 
category. 

One  index  relative  to  the  "representativeness"  of 
the  sample  is  a comparison  of  the  number  of  different  types 
of  schools  with  the  number  of  each  type  selected  in  the 
sample.  Table  14  was  constructed  to  make  this  comparison. 
Some  of  the  types  of  schools  have  been  grouped  according 
to  natural  similarities  to  facilitate  interpretation.  An 
examination  of  this  table  reveals  that  the  sample  contains 
about  the  expected  numbers  in  all  categories  except  the 
smallest.  However,  here  the  departure  from  expected  numbers 
is  not  great— being  only  one  school. 
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TABLE  13 

NUMBER  OF  STUDENTS  ATTENDING  NEGRO  SCHOOLS. 

CATEGORIZED  BY  GRADE  AND  SIZE  OF  SCHOOL 


Size  of  School 

Grade 

1-199 

200-499 

500-999 

1000-up 

Totals 

Ninth 

(Freshman) 

430 

710 

835 

1,975* 

Tenth 

( Sophomore ) 

388 

542 

1,032 

617 

2,579 

Eleventh 

(Junior) 

351 

418 

844 

449 

2,062 

Twelfth 

(Senior) 

227 

331 

653 

415 

1,626 

Totals 

1,396 

2,001 

3,364 

1,481 

8,242 

*Ninth  grade  total  enrollment  low  due  to  the  fact 
that  two  senior  high  schools  in  the  sample  enrolled  no 
students  below  the  tenth  grade. 


Another  index  by  which  one  may  judge  the  quality 
of  the  sample  is  to  compare  it  quantitatively  with  the  to- 
tal number  of  Negro  students  in  the  same  grades  in  Florida 
schools  during  the  same  year.  The  25  Negro  schools  enrolled 
8,242  students  in  grades  9-  12.  This  represents  24  per  cent 
of  the  number  of  Negro  public  schools,  and  23  per  cent  of 
the  total  Negro  enrollment  in  the  same  grades.  On  the 
basis  of  this  and  the  foregoing  data,  it  seems  reasonable 
to  suggest  that  the  sample  is  representative  of  the  popu- 
lation from  which  it  was  selected. 
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TABLE  14 

NUMBER  OP  SCHOOLS  OP  EACH  TYPE  IN  FLORIDA 
AND  IN  THE  SAMPLE  SELECTED  SHOWN 
AS  PER  CENT  OP  TOTAL 


Type  of 

School 

Number  in 
Florida 

Per  cent 
of  Total 

Number  in 

Sample 

Per  cent 
of  Sample 

K-  12 
1-  12 

62 

14 

56 

4-  12 

°1 

5-  12 

3 

3 

l|  1 

4 

6-  12 

1J 

o-J 

7-  12 

8-  12 

1>» 

26 

6\ 

1>  7 

28 

9-  12 

3 

3 

1 

4 

10-12 

6 

6 

2 

8 

Totals 

105 

100 

25 

100 

PiMinas  relative  to  science  offerings—Kegro 

Tiie  scienoe  offerings  of  tho  Negro  high  schools 
are  given  in  Table  15* 

Of  the  25  schools  in  the  sample,  80  per  cent  of— 
fered  general  science;  96  per  cent,  biology;  64  per  cent, 

chemistry;  and  44  per  cent,  physics.  Physical  science  was 

*• 

a subject  taught  in  48  per  cent  of  the  schools  and  ad- 
vanced chemistry,  the  only  other  science  subject  taught, 
was  offered  in  one  school.  The  schools  in  the  smallest 
size  category  concentrated  their  science  curriculum  on 
general  science  and  biology;  the  larger  schools  offered 
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more  extensive  science  course  coverage.  The  least  common 
element  of  the  normal  sequence  of  general  science,  "biology, 
chemistry,  and  physics  was  the  latter. 

TABLE  15 

SCIENCE  OFFERINGS  OF  THE  NEGRO  SCHOOLS, 

CATEGORIZED  BY  SUBJECT  AND 
SIZE  OF  SCHOOL 


Size  of  School 

Subject 

1-199 

200-499 

500-999 

1000-up 

Totals 

13* 

7* 

4* 

1* 

25 

General 

Science 

11 

6 

3 

0 

20 

Biology 

12 

7 

4 

1 

24 

Chemistry 

4 

7 

4 

1 

16 

Physics 

3 

3 

4 

1 

11 

Physical 

Science 

8 

2 

2 

0 

12 

Advanced 

Chemistry 

0 

1 

0 

0 

1 

*The  total  number  of  schools  in  the  category. 


Table  16  was  constructed  to  disclose  the  trends, 
if  any,  that  exist  relative  to  school  size  and  variety  of 
course  offerings. 

The  largest  school  size  category  offered  an  average 
of  three  different  science  courses,  whereas,  the  smallest 
offered  just  about  the  same  number.  Inasmuch  as  the  smallest 
school  size  group  consisted  of  13  members  and  the  largest 
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only  one , it  seeing  reasonable  to  place  confidence  in  meas- 
ures derived  from  the  former  and  to  he  somewhat  skeptical 
of  the  latter*  Consequently,  if  we  limit  an  interpre- 
tation of  Table  16  to  the  first  three  enrollment  cate- 
gories, it  is  clear  that  the  largest  schools  offer  a more 
comprehensive  science  curriculum.  The  average  number  of 
different  science  courses  for  the  three  groups  in  order  of 
school  size  was  2*92,  3*72,  and  4*3* 


TABLE  16 

AVERAGE  NUMBER  0?  DIFFERENT  SCIENCE  COURSES 
OFFERED  IN  THE  NEGRO  HIGH  SCHOOLS, 
ARRANGED  ACCORDING  TO  TYPE 
AND  SIZE  OF  SCHOOL 


Type  of 
School 

Size  of  School 

Average 

1-199 

200-499 

500-999 

1000-up 

K-  12 

4 

.M. 

4 

1-  12 

2.92 

— 

— 

— 

2.92 

CM 

H 

A 

— 

5 

mmm 

— 

5 

7-  12 

— 

3*3 

4.3 

— 

3*8 

8-  12 

— 

4 

— 

— 

4 

9-  12 

— 

3 

— 

— 

3 

10-12 

— 

4 

3 

3-5 

Average 

2.92 

3*72 

4.3 

3 

An  analysis  of  the  data  sheets  reveals  that  five 
schools  alternate  the  yearly  offering  of  chemistry  and 
physics}  this  represents  20  per  cent  of  the  schools 
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surveyed— >the  practice  being  the  most  common  in  the 
smallest  school  size  category* 

An  analysis  of  Table  17,  in  which  the  access2  to 
the  science  courses  in  the  Negro  high  schools  is  expressed, 
reveals  that  99  per  cent  of  the  Negro  students  could  have 
elected  to  take  a course  in  biology,  the  course  being  un- 
available to  7 per  cent  of  the  students  in  the  smallest 
school  size  category*  Access  to  general  science  was 
almost  as  great  as  biology— only  6 per  cent  of  the  Negro 
students  were  denied  such  an  offering.  Twelve  per  cent  of 
the  students  could  not  elect  chemistry  and  26  per  cent 
could  not  elect  physics.  It  is  interesting  to  note  that 
access  to  biology,  chemistry,  and  physics  in  the  three 
largest  school  size  categories  was  100  per  cent.  It  is 
obvious,  therefore,  that  the  deficiency  in  the  over-all 
access  was  the  product  of  relatively  low  access  in  the 
smaller  schools. 

Fifty-two  per  cent  of  the  students  enrolled  in 
the  smaller  schools  could  not  take  advantage  of  a three 
year  science  curriculum,  whereas,  all  of  the  students  in 
the  schools  enrolling  500  or  more  had  this  opportunity* 
Access  to  a conventional  four  year  science  curriculum  was 

2 

The  meaning  of  access  and  the  method  by  which  it 
is  derived  have  been  explained  previously.  The  reader  is 
referred  to  pages  31-32  for  details. 
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37  per  cent  and  the  access  to  a five  year  program  was 
12  per  cent.  No  Negro  school  in  the  sample  offered  more 
than  five  science  courses. 


TABLE  17 

ACCESS  TO  THE  SCIENCE  COURSES  IN  THE  NEGRO 
HIGH  SCHOOLS,  EXPRESSED  AS  PER  CENT 


Size  of  School 

All 

Schools 

Subject 

1-199 

200-499 

500-999 

1000-up 

General 

Science* 

96* 

87* 

100* 

94* 

Biology 

93 

100 

100 

100 

99 

Chemistry 

33 

100 

100 

100 

88 

Physics 

29 

100 

100 

100 

74 

Physical 

Science 

50 

26 

48 

0 

35 

Any  three 
sciences 

48 

57 

100 

100 

81 

Any  four 
sciences 

19 

57 

48 

0 

37 

Any  five 
sciences 

0 

12 

23 

0 

12 

♦Data  figured  only  on  the  basis  of  those  schools 
having  a ninth  grade. 


Additional  data  relative  to  science  enrollments 
are  given  in  Table  18  in  which  the  number  of  science  class 
sections  in  the  Negro  schools,  their  total  enrollment,  and 
the  average  size  of  science  classes  are  grouped  according 
to  school  size.  Of  the  5,801  students  taking  one  or  more 
science  courses,  40  per  cent  were  enrolled  in  schools  of 
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TABLE  18 

THE  HUMBER  OP  SCIENCE  CLASS  SECTIONS  IN  THE 
NEGRO  SCHOOLS,  THEIR  TOTAL  ENROLLMENT,  AND 
THE  AVERAGE*  SIZE  OP  SCIENCE  CLASSES, 
GROUPED  ACCORDING  TO  SCHOOL  SIZE 


Size  of  School 

Subject 

1-199 

200-499 

500-999 

1000-up 

Totals 

General  Science* 

Sections 

14 

15 

18 

0 

47 

Enrollment 

313 

453 

588 

0 

1,354 

Average 

22 

30 

33 

29 

Biology  j 

Sections 

14 

20 

35 

21 

90 

Enrollment 

379 

603 

1,030 

630 

2,642 

Average 

26 

30 

29 

30 

29 

Chemistry  * 

Sections 

4 

7 

18 

9 

38 

Enrollment 

79 

182 

520 

288 

1,069 

Average 

20 

26 

29 

32 

28 

Physics  * 

Sections 

3 

2 

8 

1 

14 

Enrollment 

62 

30 

214 

28 

334 

Average 

21 

15 

27 

28 

24 

Physical  Sci. i 

Sections 

8 

2 

8 

0 

18 

Enrollment 

155 

64 

158 

0 

377 

Average 

19 

32 

20 

— 

21 

Others i 

Sections 

0 

1 

0 

0 

1 

Enrollment 

0 

25 

0 

0 

25 

Average 

— 

25 

— 

— 

25 

Total  Science 

Enrollment 

988 

1,357 

2,510 

946 

5,801 

Total  Science 

Sections 

43 

47 

87 

31 

208 

Average  Size 

23 

29 

29 

31 

28 

♦Shown  to  nearest  whole  number* 
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less  than  500  students,  42  per  cent  were  taking  courses  in 
schools  enrolling  more  than  500  hut  fewer  than  1,000,  and 
the  single  school  larger  than  1,000  students  accounted  for 
16  per  cent  of  the  science  enrollment.  It  is  of  interest 
to  note  that  the  13  smallest  schools  had  almost  the  same 
science  enrollment  as  the  largest  school* 

Twenty— three  per  cent  of  the  science  enrollment 
was  in  general  science,  45  per  cent  in  biology,  18  per  cent 
in  chemistry,  and  6 per  cent  in  physics.  The  enrollment  in 
physical  science  was  somewhat  greater  than  in  physics. 

The  average  science  class  size  in  the  Negro  schools 
seems  to  he  a function  of  school  enrollment — the  larger  the 
school,  the  greater  the  enrollment  per  science  section. 

This  trend  is  disclosed  hy  an  examination  of  the  following 
excerpt  from  Table  18,  in  which  the  average  science  class 
size  is  compared  with  school  size. 


Subject 

Size 

of  School 

1-199 

200-499 

500-999 

1000-up 

General  Science 

23 

26 

32 

32 

Biology 

23 

28 

31 

29 

Chemistry 

18 

22 

24 

24 

Physics 

17 

18 

24 

24 

It  is  noted  that  in  only  three  cases  is  the  average 
class  size  greater  than  the  30  students  commonly  agreed 


56 


upon  "by  science  educators  as  maximum  class  size.  How  ver, 
these  means  can  he  misleading  as  they  may  disguise  the 
absolute  frequency  of  over-crowding. ^ in  order  to  test 
this  suggestion,  Table  19  was  constructed!  the  number  of 
science  class  sections  having  an  average  enrollment  that 
equaled  or  exceeded  31  students  was  compared  to  the  number 
of  sections  in  each  school  size  category  for  the  five  most 
popular  subjects. 


TABLE  19 

THE  NUMBER  OP  SCIENCE  CLASS  SECTIONS  IN  WHICH 
THE  AVERAGE  ENROLLMENT  EQUALS  OR  EXCEEDS 
THIRTY-ONE  STUDENTS  COMPARED  TO  THE 
NUMBER  OP  SECTIONS,  ARRANGED 
ACCORDING  TO  SCHOOL  SIZE, 

FOR  THE  FIVE  MOST  POPULAR 
SCIENCE  SUBJECTS 


Subject 

Size 

of  School 

1-199 
T 0 

200-499 
T 0 

500-999 
T 0 

1000-up 
T 0 

General  Science 

14 

0 

15 

8 

18 

13 

0 

0 

Biology 

14 

7 

20 

2 

35 

21 

21 

0 

Chemistry 

4 

0 

7 

2 

18 

6 

9 

9 

Physics 

3 

0 

2 

0 

8 

2 

1 

0 

Physical  Science 

8 

1 

2 

1 

8 

0 

0 

0 

Totals 

43 

8 

46 

13 

87 

42 

31 

9 

T - totals/O  ss  overload 


^This  point  is  discussed  in  greater  detail  on 
pages  39  and  40. 
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A comparison  of  Table  19  with  the  excerpt  from 
Table  18  reveals  that  the  over-crowding  in  the  Negro 
science  classrooms  is  not  as  small  as  Table  18  suggests. 
According  to  the  data  in  Table  19 , as  many  as  72  science 
sections  out  of  207  may  have  been  over-crowded—29  per 
cent.  The  fact  of  the  matter  is  this  figure  represents 
the  greatest  possible  amount  of  over-crowding  and  in  } 
likelihood  the  actual  incidence  is  somewhat  less.  Crowding 

is  most  common  among  schools  enrolling  500-999  students 

the  possibility  of  occurrence  in  this  group  being  roughly 
twice  that  of  any  of  the  other  size  categories.  It  seems 
reasonable  to  state  that  over— crowded  science  classes  do 
net  characterize  the  sample  but  its  frequency  is  great 
enough  to  admit  serious  concern  for  the  matter,  since  over- 
crowding is  not  tenable  under  any  circumstances. 

Table  20  shows,  by  per  cent,  the  enrollment  in  the 
Negro  science  classes  compared  to  total  school  and  grade 
enrollment.  According  to  these  data,  70.5  per  cent  of  all 
the  students  in  the  25  Negro  schools  were  taking  a course 
in  science,  and  more  students  in  the  next  to  the  largest 
school  size  category  were  enrolled  in  a science  course  than 
any  of  the  others.  The  table  reveals  that  20  per  cent  of 
the  students  were  enrolled  in  general  science,  32.2  per 
cent  in  biology,  13  per  cent  in  chemistry,  and  4*1  per  oent 
in  physics.  In  both  biology  and  chemistry,  an  interpretation 
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TABLE  20 

ENROLLMENT  IN  NEGRO  SCIENCE  CLASSES  COMPARED 
WITH  SCHOOL  AND  GRADE  ENROLLMENT, 
RECORDED  AS  PER  CENTS 


Items 

Size  of  School 

All 

Schools 

1-199 

200-499 

500-999 

1000-up 

Per  cent  of  to- 
tal enrollment 
in: 

Science  classes 

70.6 

67*5 

74.6 

63.8 

70.5 

General  science 

22.4 

24*8 

17.5 

0 + 

• 

o 

CM 

Biology 

27*2 

30.0 

30.6 

42.5 

32.2 

Chemistry 

5*3 

9*1 

13*9 

19*4 

13.0 

Physics 

4*  4 

1*5 

6. 4 

1.9 

4.1 

Other  Sciences 

11*1 

4.4 

4.7 

0 

4.9 

Per  cent  of 
freshman  class 
in  general 
science* 

72.8 

64*0 

70.5 

0 ♦ 

68.5^ 

Per  cent  of 
sophomore  class 
in  biology* 

97*6 

111.0 

99.9 

102.0 

103.0 

Per  cent  of 
junior  class  in 
chemistry* 

22*5 

43*5 

61.7 

64.3 

51.7 

Per  cent  of 
senior  class  in 
physics* 

270 

9*1 

32.8 

40 

20.5 

« 

These  figures  may  be  slightly  skewed  due  to  the 
fact  that  enrollment  is  not  limited  to  class*  Some  seniors , 
for  example,  take  junior  courses* 

+Only  school  in  this  category  was  a three  year 
senior  high  school;  it  offered  no  general  science* 

^These  averages  computed  by  using  data  from  first 
three  categories. 
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of  Table  20  suggests  that  the  portion  of  total  enrollment 
varies  directly  as  school  size?  this-  is  particularly 
noticeable  in  chemistry.  Biology  is  a required  subject 
in  many  of  KLorida*s  high  schools  and  is  commonly  taken 
by  students  in  the  tenth  grade.  According  to  Table  20, 

103  per  cent  of  the  sophomores  enroll  in  this  course- 
obviously  some  students  in  other  classifications  were  also 
taking  biology.  Chemistry,  traditionally  a junior  course, 
enrolled  51*7  per  cent  of  the  eleventh  grade  and  physics, 

**  % <Y  M 

commonly  a senior  subject,  accounts  for  20.5  per  cent  of 
the  twelfth  grade.  Though  variation  among  the  groups  is 
not  great,  the  data  suggest  that  more  students  in  the 
second  largest  size  category  take  more  than  one  science 
course  than  do  students  in  the  other  schools. 

Summary  of  enrollments  and  course  offerings— Negro 

The  random  sample,  composed  of  25  Negro  public 
high  schools,  enrolled  a total  of  8,242  students  and  repre- 
sented 23  per  cent  of  Florida’s  total  Negro  school  enroll- 
ment, grades  nine  through  12,  during  the  1958-59  academic 
year.  Eighty  per  cent  of  these  schools  had  enrollments  of 
fewer  than  500  students,  52  per  cent  less  than  200,  and 
16  per  cent  enrolled  between  500  and  999.  One  school  had 
an  enrollment  of  more  than  1,000—1,481  to  be  exact.  This 
one  school  enrolled  more  students  than  did  the  13  schools 
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enrolling  less  "than  200*  The  11  schools  in  the  other  two 
size  categories  enrolled  the  hulk  of  the  sample  population 
—65  per  cent* 

In  terms  of  how  many  schools  in  the  sample  offer  a 
given  course,  biology  was,  by  far,  the  most  common — 24  of 
the  25  schools  offered  it*  The  next  most  frequently  oc- 
curring course  was  general  science  (20),  followed  by 
chemistry  (16),  physical  science  (12),  and  physics  (11). 

The  above  frequencies  when  analyzed  with  respect  to  stu- 
dent availability  revealed  that,  had  they  so  desired, 

6 per  cent  of  the  students  were  unable  to  take  a course  in 
general  science | 1 per  cent  could  take  no  biology}  12  per 
cent  no  chemistry}  26  per  cent  no  physics}  and  65  per  cent 
no  physical  science*  A three  course  science  sequence  was 
open  to  81  per  cent  of  all  students  and  a four  year  program 
open  to  37  per  cent*  Twelve  per  cent  of  the  Hegro  stu- 
dents were  enrolled  in  schools  offering  five  different 
science  courses— no  school  in  the  sample  offered  more*  As 
a rule,  the  larger  schools  had  more  comprehensive  science 
offerings. 

Of  the  8,242  students  attending  schools  sampled, 
somewhat  more  than  70  per  cent  (5,801)  were  taking  one  or 
more  science  courses  and,  of  these,  45  per  cent  were  taking 
biology}  23  per  cent,  general  science}  18  per  cent,  chem- 
istry} 6*5  per  cent,  physical  science}  and  5*8  per  cent, 
physics. 
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Limiting  science  class  size  to  30  students,  it  was 
found  that  no  more  than  29  per  cent  of  the  science  classes 
could  have  "been  larger.  The  top  figure  is  less  than 
72  sections  out  of  208. 

Summary  of  enrollments  and  course  offerings — all  schools 

The  random  sample,  composed  of  8l  public  high 
schools,  represented  25  per  cent  of  the  public  secondary 
schools  operating  in  the  state  of  Florida  during  the 
1958-59  academic  year.  Three-fourths  of  the  schools  had 
enrollments  of  less  than  500  and  nearly  one-half  of  them 
enrolled  fewer  than  200;  six  of  the  81  schools  had  enroll- 
ments of  1,000  or  more.  The  high  schools  visited  had  a 
combined  enrollment  (grades  9-  12)  of  29,315  students, 
approximately  15  per  cent  of  the  corresponding  school  popu- 
lation of  the  entire  state.  Two-thirds  of  them  attended 
schools  enrolling  more  than  500;  schools  enrolling  fewer 
than  200  accounted  for  nearly  one-seventh  of  the  sample 
population. 

During  the  1958-59  academic  year,  75  per  cent  of 
the  81  schools  offered  general  science;  97  per  cent,  biol- 
ogy; 68  per  cent,  chemistry;  and  59  per  cent,  physics. 

In  1956,  the  percentage  of  the  nation* s schools  offering 
the  same  respective  science  courses  was  85,  90,  64,  57 
(20,  p.  6).  It  is  seen,  therefore,  that  Florida  very 
slightly  exceeded  the  national  norms. 
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The  number  of  different  science  courses  offered 
was  found  to  be  related  to  school  size— usually , the  larger 
a school,  the  more  extensive  its  offerings.  However,  it 
was  also  found  that  the  larger  schools  had  the  largest 
science  classes.  Over— crowding  (science  classes  with  more 
than  30  students ) was  not  common.  The  average  science 
class  enrollment  arranged  according  to  school  size  (smallest 
category  to  largest)  was  as  follows*  21,  26,  29,  and  30; 
average  science  class  size  for  all  schools  was  27.  Thus, 
the  average  science  class  in  Florida  during  1958-59  was 
somewhat  smaller  than  the  30  students  commonly  recognized 
as  a limit. 

During  the  same  period,  the  average  class  size  in 
each  of  the  sciences  was  found  to  agree  very  closely  with 
the  national  averages  (20,  p.  20). 

About  65  per  cent  of  the  students  attending  the 
high  schools  were  found  to  be  enrolled  in  one  or  more  science 
classes.  Biology,  the  most  popular  science  course,  enrolled 
nearly  31  per  cent  of  the  students;  general  science  enrolled 
20  per  cent;  chemistry,  11  per  cent;  and  physics,  5 per 
cent.  A comparison  of  these  statistics  with  the  1956  na- 
tional averages  (20,  p.  9)  disclosed  that  Florida  exceeded 
the  national  averages  in  biology  and  chemistry  by  10  and  3 
per  cent,  respectively,  and  just  about  equaled  the  figures 
for  general  science  and  physics. 
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By  comparing  the  number  of  students  in  each  of  the 
four  regular  science  courses  with  the  total  enrollment  in 
the  grade  in  which  the  course  is  usually  offered,  it  was 
found  that  72  per  cent  of  freshman  classes  were  enrolled  in 
general  science,  94  per  cent  of  sophomores  in  biology, 

41  per  cent  of  juniors  in  chemistry,  and  22  per  cent  of 
seniors  in  physics*  A comparison  of  these  amounts  with 
national  figures  reveals  Florida  to  have  excelled  in  gen- 
eral science,  biology,  and  chemistry  by  5,  18,  and  6 
percentage  points,  respectively?  in  physics,  Florida  fell 
behind  by  2 per  cent  (20,  p*  12). 

A relationship  between  school  si2e  and  science  en- 
rollments was  noticed*  (The  proportional  enrollment  in 
biology  and  chemistry  tended  to  increase  as  school  size? 
the  converse  was  found  to  be  true  for  physics* 


III.  EQUIPMENT  AND  FACILITIES 


Introduction 

The  knowledge  relative  to  the  individuality  of  the 
human  organism  suggests  that  the  teaching-learning  environ- 
ment he  constructed  in  such  a manner  that  the  needs  of 
each  individual  may  he  met.  In  order  to  do  this,  a 
teacher  exercises  professional  skill  and  strives  to  estab- 
lish a situation  or  situations  in  which  it  is  hoped  growth 
is  optimum.  The  teacher  knows  that  the  perceptions  of  an 
individual  are  an  intensely  personal  affair  and  that  edu- 
cation is  a function  of  perceptions  and  their  change. 
Provisions  are  made,  therefore,  so  that  perceptions  may 
become  palpable  and,  if  necessary,  changed.  To  do  this, 
the  teachers  select  from  a broad  spectrum  of  possibilities 
the  educative  processes  judged  to  be  the  most  productive. 

Science  teachers  are  particularly  fortunate,  for 
their  subject  lends  itself  well  to  a variety  of  treatments. 
Unfortunately,  the  free  exercise  of  a teacher's  choice  is 
often  constrained  because  of  the  limitations  imposed  by 
the  school's  facilities  and/or  equipment.  Frequently,  the 
educational  alternatives  exposed  by  these  limitations  are 
so  far  removed  from  preference  that  their  use  is  question- 
able. Extensive  facilities  and  equipment  do  not  by 
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themselves  assure  the  success  of  an  educational  process? 
they  do,  however,  provide  a context — a framework  in  which 
a large  number  of  choices  may  he  made  and  thus  more  likely 
provide  for  the  many  individuals  sharing  in  the  process* 

The  author  realizes  that  what  a school  provides  in 
the  way  of  facilities  and  equipment  is  in  large  measure 
determined  by  the  particular  curriculum  it  offers  and  that 
evaluations  should  take  this  into  consideration.  Yet, 
each  school  should  strive  not  only  to  meet  the  minimum 
specifications  prescribed  by  local  authority  but  to  extend 
its  present  accouterment  to  provide  for  the  greatest  pos- 
sible range  and  depth. 

The  facilities  provided  for  science  teaching  may 
be  very  meager  or  very  extensive — no  one  knows  what  the 
maximum  provisions  are  or  what  they  should  be.  On  the 
other  hand,  the  experts  in  the  field  of  school  adminis- 
tration and  science  education  suggest  that  certain  general 
elements  be  provided  in  high  schools  that  offer  science 
courses.  The  items  selected  for  analysis  in  this  dis- 
sertation are  those  that  the  author  has  derived  from  ex- 
pert concensus.  To  make  this  selection,  the  author 
consulted  the  publications  of  several  recognized  experts 
or  groups  of  experts  and  elected  those  items  about  which 
significant  agreement  was  judged  to  exist  (the  reader  is 
referred  to  the  bibliography).  This  process  resulted  in 
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the  following  list  of  general  facilities  which,  on  the 
basis  of  their  selection,  are  recommended  as  desirable 
features  in  high  schools  in  which  science  is  taught. 

1.  A lecture-demonstration  desk  should  be 
in  each  science  classroom. 

2.  Science  areas  should  be  provided  with 
electrical,  water,  and  gas  outlets. 

3*  Science  areas  should  have  separate  stor- 
age for  chemicals  and/or  valuable  equip- 
ment. 

4*  Space  should  be  available  for  storage  and 
preparation. 

5*  Audio-visual  aids  should  be  available  for 
each  science  room. 

6.  Science  areas  should  have  adequate  light- 
ing, ventilation,  and  health  and  safety 
measures. 

7*  Live  animals  and  plants  should  have  facil- 
ities with  suitable  living  conditions. 

8.  Science  teacher  should  have  a separate 
office. 

9«  Science  facilities  should  include  provisions 
for  students  to  use  published  materials. 

10.  The  library  titles  in  the  pure  and  applied 
sciences  (Dewey  Decimal  500  and  600  series) 
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should  aggregate  at  least  20  per  cent 
of  the  total. 

The  compilation  of  the  data  and  its  analysis  was 
motivated  by  the  foregoing  recommendations,  and  the  ex- 
tent to  which  a school  was  able  to  subscribe  to  them  was 
taken  to  be  a measure  of  "quality. " 

Findings  pertinent  to  science  teaching  facilities 

Information  pertinent  to  this  category  was  an- 
alyzed with  respect  to  the  types  of  rooms  in  which 
instruction  was  given?  presentation,  laboratory,  and  cer- 
tain miscellaneous  facilities?  and  general  observations 
on  science  teaching  facilities.  The  data  from  white  and 
Negro  schools  were  treated  independently. 

In  order  to  compare  the  school  size  categories  on 
the  basis  of  compliance  with  respect  to  the  items  se- 
lected for  analysis  in  this  chapter,  a "performance  index" 
was  derived.  The  performance  index  was  taken  to  be  the 
measure  of  the  extent  to  which  a group  met  an  arbitrary 
commitment  (the  elements  selected  for  inspection  in  a 
given  table).  A performance  index  of  100  indicated  that 
each  school  in  the  category  complied  with  each  item  under 
consideration.  To  arrive  at  the  performance  index,  the 
sum  of  the  vertical  responses  for  a given  category  was 
divided  by  the  maximum  possible  response?  the  quotient  ob- 
tained was  then  multiplied  by  100. 
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A compilation  of  the  data  relative  to  the  types  of 
science  classrooms  is  shown  in  Tables  21-f  and  22-N  (W- 
white,  N-Negro).  Interpretation  of  these  tables  discloses 
the  followings 

1*  About  one-fourth  of  the  white  schools  had 
no  science  room  available— a regular  class- 
room was  used  for  science  instruction.  This 
practice  was  most  common  in  the  smallest 
schools. 

2.  Nearly  one-half  of  the  white  schools  had 

combined  classrooms  and  laboratories  for  one 
or  more  science  areas,  the  relative  frequency 
of  this  occurrence  being  greater  in  the 
larger  schools. 

3*  One-sixth  of  the  Negro  schools  had  no  science 
room  available,  this  practice  being  limited 
to  the  smallest  school  category. 

4«  Combination  classrooms  and  laboratories  for 
one  or  more  science  areas  were  utilized  in 
four-fifths  of  the  Negro  schools,  this 
practice  being  more  common  in  the  larger 
schools* 

The  number  of  schools  in  which  certain  science 
presentation  facilities  were  observed  is  shown  in  Tables 
23-W  and  24-N.  It  was  found  that  85  per  cent  of  the  white 
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TABLE  21— W 

NUMBER  OF  WHITE  SCHOOLS  IN  WHICH  VARIOUS  TYPES 
OF  ROOMS  WERE  USED  BY  SCIENCE  CLASSES 


Size  of  School  and 
Number  in  each  Category 

Types  of  Rooms 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Separate  classroom 
and  lab;  one  sci- 
ence area 

0 

0 

0 

1 

1 

Combination  class- 
room and  lab?  one 
science  area 

4 

3 

2 

4 

13 

Regular  classroom? 
no  science  room 
available 

10 

1 

3 

1 

15 

Separate  classroom 
and  lab?  two  or 
more  science  areas 

9 

4 

3 

0 

16 

Combination  class- 
room and  lab?  two 
or  more  science 
areas 

8 

7 

5 

1 

21 

Regular  classroom? 
movable  lecture- 
demonstration 
table 

1 

1 

1 

i 

4 
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TABLE  22-N 

NUMBER  OF  NEGRO  SCHOOLS  IN  WHICH  VARIOUS  TYPES 
OF  ROOMS  WERE  USED  BY  SCIENCE  CLASSES 


Size  of  School  and 
Number  in  each  Category 

Types  of  Rooms 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Separate  classroom 
and  lab;  one  sci- 
ence area 

0 

0 

1 

0 

1 

Combination  class- 
room and  lab;  one 
science  area 

3 

4 

4 

0 

11 

Regular  classroom; 
no  science  room 
available 

4 

0 

0 

0 

4 

Separate  classroom 
and  lab;  two  or 
more  science  areas 

2 

1 

1 

1 

5 

Combination  class- 
room and  lab;  two 
or  more  science 
areas 

5 

3 

1 

1 

10 

Regular  classroom; 
movable  lecture- 
demonstration 
table 

0 

0 

0 

0 

0 
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TABLE  23-W 

NUMBER  OP  WHITE  SCHOOLS  IN  WHICH  CERTAIN  SCIENCE 
PRESENTATION  FACILITIES  WERE  OBSERVED 


Facility 

Size  of  School  and 
Number  in  each  Category 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Le  ctur e-demon  st ra- 
tion desk  or 
table 

23 

11 

9 

5 

48 

Running  water  in 
room 

25 

12 

8 

4 

49 

Gas  outlet 

24 

12 

8 

5 

49 

A*C.  elec*  outlet 

26 

11 

10 

5 

52 

D*C.  elec*  outlet 

4 

1 

0 

2 

7 

Fume  hood 

2 

3 

3 

5 

13 

Compressed  air 
outlet 

0 

0 

0 

2 

2 

Bulletin  hoard 

27 

12 

8 

4 

51 

Room  can  be  dark- 
ened for  pro- 
jection purposes 

18 

5 

7 

5 

35 

Motion  picture  pro- 
jection equipment 
is  available 

28 

12 

8 

5 

53 

Slide  projection 
equipment  is  avail- 
able 

25 

12 

8 

4 

49 

Filmstrip  projec- 
tion equipment  is 
available 

29 

12 

8 

5 

54 

Elevated  seating 
or  elevated  lect.- 
demonstration  desk 

1 

0 

0 

1 

2 

Chalkboard* 

29 

12 

10 

5 

56 

*sq  • ft  • -per  room 

81*9 

84*5 

74.2 

9^*5 

82.5 

Performance  index 

64 

67 

62 

82 

66 

*A  minimum  of  70  square  feet  was  recommended* 
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TABLE  24-N 

NUMBER  OP  NEGRO  SCHOOLS  IN  WHICH  CERTAIN  SCIENCE 
PRESENTATION  FACILITIES  WERE  OBSERVED 


Facility 

Size  i 
Number  3 

>f  School  and 
m each  Category 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Le  ctur e-demonst ra- 
tion desk  or  table 

6 

7 

4 

1 

18 

Running  water  in 
room 

9 

7 

4 

1 

21 

Gas  outlet 

6 

7 

4 

1 

18 

A.C.  elec,  outlet 

12 

7 

4 

1 

24 

D.C.  elec,  outlet 

1 

0 

1 

0 

2 

Fume  hood 

1 

1 

4 

1 

7 

Compressed  air 
outlet 

0 

0 

0 

0 

0 

Bulletin  board 

12 

7 

3 

1 

23 

Room  can  be  dark- 
ened for  projec- 
tion purposes 

5 

4 

0 

1 

10 

Motion  picture 
projection  eqpt. 
is  available 

9 

6 

4 

1 

20 

Slide  projection 
equipment  is 
available 

11 

3 

4 

1 

19 

Filmstrip  pro- 
jection eqpt. 
is  available 

12 

6 

4 

1 

23 

Elevated  seating 
or  elev.  lecture 
dem.  desk 



0 

2 

0 

5 

Chalkboard* 

12 

7 

4 

1 

24 

♦sq.ft,  per  room 

70.3 

92.5 

107.4 

84.0 

88.3 

Demonstration 

index 

50 

63 

71 

79 

61 

*A  minimum  of  70  square  feet  was  recommended. 
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high  schools  had  science  rooms  equipped  with  A.C.  elec- 
trical outlets,  running  water,  gas,  lecture-demonstration 
desks,  bulletin  boards,  and  chalkboards*  The  correspond- 
ing figure  for  the  Negro  schools  was  72  per  cent-  Although 
95  per  cent  of  the  white  schools  had  projection  equipment 
available,  only  62  per  cent  of  them  had  science  rooms 
which  could  be  darkened $ 80  per  cent  of  the  Negro  schools 
had  projection  equipment  available,  but  only  40  per  cent 
of  the  rooms  could  be  darkened-  The  data  indicate  a re- 
lationship with  respect  to  school  size,  the  largest 
schools  meeting  more  of  the  items  listed  than  the  smaller 
schools?  this  was  particularly  true  for  the  Negro  schools. 

Compilation  of  data  pertaining  to  laboratory  facili- 
ties is  given  in  Tables  25-W  and  26-N.  These  tables  re- 
cord the  number  of  schools  in  which  certain  laboratory 
facilities  were  observed-  According  to  these  tables,  A.C. 
electrical  outlets,  the  most  common  laboratory  provision, 
were  supplied  by  89  per  cent  of  the  white  schools  and 
84  per  cent  of  the  Negro  schools-  Closed  storage  cup- 
boards, the  next  most  common  provision,  were  found  in 
75  per  cent  of  the  white  schools  and  60  per  cent  of  the 
Negro  schools.  About  half  of  the  white  and  Negro  schools 
had  available  water,  gas,  open  storage  shelves,  and  sepa- 
rate storage  and  supply  rooms.  The  larger  schools  met 
more  of  the  11  different  provisions  than  the  smaller 
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TABLE  25-W 

NUMBER  OF  WHITE  SCHOOLS  IN  WHICH  CERTAIN  SCIENCE 
LABORATORY  FACILITIES  WERE  OBSERVED 


Facility 

Size 

Number 

of 

in 

School  and 
each  Category 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Water  & sink  or 
trough  on  each 
table  or  desk 

10 

9 

5 

4 

28 

Water  & sink  in 
room  but  not  on 
each  desk  or 
table 

14 

7 

6 

5 

32 

Gas  outlet  on 
each  table 

11 

10 

7 

3 

31 

Compressed  air 
outlet  available 
in  room 

1 

0 

0 

1 

2 

A.C.  elec,  outlet 
in  room 

24 

11 

10 

5 

50 

D.C.  elec,  outlet 
in  room 

2 

1 

0 

3 

6 

Fume  hood(s) 

3 

2 

2 

5 

12 

Window  and  wall 
shelves 

12 

7 

4 

4 

27 

Open  reagent  and/ 
or  storage 
shelves 

17 

6 

7 

4 

34 

Closed  storage 
cupboards 

20 

10 

9 

3 

42 

Separate  storage 
and  supply  room 

16 

10 

8 

4 

38 

Student  eqpt. 
lockers  avail, 
in  laboratory 

8 

6 

4 

4 

22 

Performance  in- 
dex* 

43 

53 

52 

75 

48 

*Based  on  11  items.  First  item  deleted. 
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TABLE  26 -N 


NUMBER  OP  NEGRO  SCHOOLS  IN 
LABORATORY  FACILITIES 


WHICH  CERTAIN  SCIENCE 
WERE  OBSERVED 


Facility 

Size  of  School  and 
Number  in  each  Category 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Water  & sink  or 
trough  on  each 
table  or  desk 

3 

5 

3 

1 

12 

Water  & sink  in 
room  but  not  on 
each  desk  or 
table 

6 

3 

4 

1 

14 

Gas  outlet  on 
each  table 

3 

5 

3 

1 

12 

Compressed  air 
outlet  available 
in  room 

0 

1 

0 

0 

1 

A.C.  elec,  outlet 
in  room 

9 

7 

4 

1 

21 

D. C.  elec,  outlet 
in  room 

0 

0 

1 

0 

1 

Fume  hood(s) 

2 

2 

4 

1 

9 

Window  and  wall 
shelves 

3 

2 

3 

1 

9 

Open  reagent  and/ 
or  storage 
shelves 

1 

6 

3 

1 

11 

Closed  storage 
cupboards 

7 

4 

3 

1 

15 

Separate  storage 
and  supply  room 

4 

6 

3 

1 

14 

Student  eqpt. 
lockers  avail, 
in  laboratory 

2 

4 

1 

1 

8 

Performance  in- 
dex* 

26 

52 

66 

82 

42 

♦Based  on  11  items.  First  item  deleted. 
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schools?  this  was  especially  true  of  the  Negro  schools* 

The  number  of  schools  which  had  certain  miscellane- 
ous science  facilities  is  shown  in  Tables  27-W  and  28-N. 
These  data  disclose  that  science  periodical  and  reference 
materials  were  available  in  more  than  72  per  cent  of  the 
high  school  libraries  but  were  not  available  in  more  than 
half  of  the  science  classrooms.  Fewer  than  10  per  cent  of 
the  schools  made  provisions  for  the  following*  separate 
office  space  for  personal  use  of  the  teacher,  separate 

project  room  for  student  use,  and  an  animal  room. 

The  small  schools  did  a noticably  poorer  job  in 
meeting  the  miscellaneous  items  listed,  as  evidenced  by 
the  performance  indices.  The  index  range  of  the  white 
schools  was  29  - 47 » whereas,  the  range  for  the  Negro 

schools  was  24  - 48.  In  only  one  case,  for  the  largest 

Negro  school,  did  the  performance  index  exceed  50. 

General  observations  on  science  teaching  facilities 
are  disclosed  in  Tables  29-W  and  30-N.  Adequate  lighting 
and  ventilation  were  judged  to  exist  in  80  per  cent  or  more 
of  the  school  science  classrooms  and  laboratories.  About 
one-fourth  of  the  Negro  schools  were  judged  to  have  ade- 
quate science  stockroom  storage  facilities  and  to  have 
science  rooms  in  which  minor  enlargement  and  modernization 
were  feasible.  Some  four  out  of  every  ten  white  schools 
were  able  to  meet  the  same  provision.  With  respect  to 
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TABLE  27 -W 

NUMBER  OF  WHITE  SCHOOLS  IN  WHICH  CERTAIN  MISCELLANEOUS 
SCIENCE  FACILITIES  WERE  OBSERVED 


Facility 

Size  of  School  and 
Number  in  each  Category 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Separate  office 
space  for  per- 
sonal use  of 
teacher 

1 

2 

1 

1 

5 

Preparation  or 
teacher  work 
room 

4 

3 

1 

2 

10 

Stock  or  store 
room  easily  ac- 
cessible 

18 

11 

8 

5 

42 

Darkroom  avail, 
for  photography 

6 

6 

5 

4 

21 

Separate  project 
room  for  student 
use 

2 

1 

0 

0 

3 

Periodical  mater- 
ial avail,  in 
classroom 

9 

2 

6 

1 

18 

Book  reference 
material  avail, 
in  classroom 

12 

6 

7 

1 

26 

Exhibit  cases 

8 

5 

4 

3 

20 

Plant  growing  room 
or  greenhouse 

3 

0 

2 

0 

5 

Animal  room  or 
house 

0 

0 

1 

4 

5 

Safe  A-V  eqpt. 
storage  space 

17 

11 

9 

5 

42 

Periodical  & refer, 
material  in  Lib. 

22 

12 

10 

2 

46 

Percent  of  total 
Lib.  Titles  in 
500  & 600  series* 

8.8 

8.3 

12.8 

10.9 

10.6 

Performance  index 

29 

41 

45 

47 

35 

♦Based  on  completed  records  from  35  schools.  These 
data  not  utilized  in  determining  performance  index. 
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TABLE  28-N 

NUMBER  OP  NEGRO  SCHOOLS  IN  WHICH  CERTAIN  MISCELLANEOUS 
SCIENCE  FACILITIES  WERE  OBSERVED 


Size  of  School  and 

Number  in  each  Category 

Facility 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Separate  office 
space  for  per- 
sonal use  of 
teacher 

1 

0 

0 

1 

2 

Preparation  or 
teacher  work 
room 

1 

4 

0 

1 

6 

Stock  or  store 
room  easily 
accessible 

5 

6 

2 

1 

14 

Dark  room  avail, 
for  photography 

2 

3 

2 

0 

7 

Separate  project 
room  for  student 
use 

0 

0 

0 

1 

1 

Periodical  mater- 
ial avail,  in 
classroom 

6 

4 

1 

1 

12 

Book  reference 
material  avail, 
in  classroom 

6 

5 

1 

0 

12 

Exhibit  cases 

1 

2 

0 

0 

3 

Plant  growing  room 
or  greenhouse 

1 

0 

3 

0 

4 

Animal  room  or 
house 

0 

0 

0 

0 

0 

Saf  e A-V  eqpt. 
storage  space 

6 

5 

3 

1 

15 

Periodical  & refer, 
material  in  Lib. 

9 

5 

3 

1 

18 

Percent  of  total 
Lib.  Titles  in 
500  & 600  series* 

10.5 

16.1 

12.6 

9.0 

14.6 

Performance  index 

24 

40 

31 

58 

31 

♦Based  on  completed  records  from  8 schools.  These 
data  not  utilized  in  determining  performance  index. 
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TABLE  29-W 

NUMBER  OF  WHITE  SCHOOLS  ABOUT  WHICH  CERTAIN 
OBSERVATIONS  CONCERNING  SCIENCE  TEACHING 
FACILITIES  WERE  RECORDED 


Size  of  School  and 
Number  in  each  Category 

Items 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Minor  enlargement 
and  modernization 
is  possible 

13 

4 

4 

1 

22 

Lighting  in  class- 
rooms is  adeauate 

29 

11 

10 

5 

55 

Ventilation  in 
classrooms  is 
adeauate 

27 

10 

8 

5 

50 

Lighting  in  labs 

is  adequate 

25 

10 

10 

5 

50 

Ventilation  in 
labs  is  adequate 

23 

11 

9 

5 

48 

Stockroom  storage 
facilities  are 
adequate 

13 

4 

5 

3 

25 

Performance  index* 

81 

77 

84 

92 

82 

♦First  item  excluded* 
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TABLE  30— N 

NUMBER  OF  NEGRO  SCHOOLS  ABOUT  WHICH  CERTAIN 
OBSERVATIONS  CONCERNING  SCIENCE  TEACHING 
FACILITIES  WERE  RECORDED 


Items 

Size  of  School  and 
Number  in  each  Category 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Minor  enlargement 
and  modernization 
is  possible 

3 

4 

0 

0 

7 

Lighting  in  class- 
rooms is  adequate 

12 

7 

4 

1 

24 

Ventilation  in 
classrooms  is 
adequate 

12 

6 

4 

1 

23 

Lighting  in  lahs 
is  adequate 

9 

7 

4 

1 

21 

Ventilation  in 
lahs  is  adequate 

8 

7 

4 

1 

20 

Stockroom  storage 
facilities  are 
adequate 

2 

3 

2 

0 

7 

Performance  index* 

66 

86 

90 

80 

76 

♦First  item  excluded. 
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these  observations,  the  different  white  school  groups 
fared  about  equally  well,  as  evidenced  by  the  relatively 
narrow  performance  index  range— 81  - 92.  On  the  other 
hand,  the  smallest  Negro  schools  were  significantly  below 
each  of  the  other  size  categories  on  the  performance  in- 
dex. This  indicates  that,  as  a group,  the  small  Negro 
schools  did  not  satisfy  the  items  listed  as  well  as  the 
larger  schools  did. 

The  number  of  schools  in  which  ratings  were  as- 
signed to  certain  science  teaching  facilities  is  shown  in 
Tables  31-W  and  32-N.  These  ratings  were  made  by  the 
survey  team  with  the  cooperation  of  school  officials.  An 
examination  of  these  tables  reveals  that  about  half  of  the 
schools  were  judged  "poor"  with  respect  to  science  facil- 
ities. Usually,  this  evaluation  was  more  common  among  the 
smaller  schools.  As  school  size  increased,  the  quality  of 
science  facilities  improved.  This  fact  is  supported  by  a 
consideration  of  Tables  33-W  and  34-N  which  show  the  total 
performance  index?  that  is,  the  index  based  on  all  the 
items  previously  considered.  In  both  the  white  and  Negro 
schools,  the  total  performance  index  was  found  to  be  di- 
rectly proportional  to  school  size.  Usually,  the  difference 
between  the  largest  and  smallest  white  schools  was  not  as 
great  as  in  the  largest  and  smallest  Negro  schools. 


In  more  than  half  of  all  of  the  schools,  the 
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TABLE  31-W 

NUMBER  OP  WHITE  SCHOOLS  IN  WHICH  RATINGS  WERE  AS- 
SIGNED TO  CERTAIN  SCIENCE  TEACHING  FACILITIES 


Size  of  School  and 
Number  in  each  Category 

Items 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Science  facilities 
on  the  whole  are* 

Good 

4 

0 

1 

0 

5 

Fair 

5 

8 

5 

5 

23 

Poor 

20 

4 

4 

0 

28 

Lab  space  per  stu- 
dent is* 

Excessive 

1 

0 

0 

0 

1 

Adequate 

10 

2 

3 

0 

15 

Inadequate 

18 

10 

7 

5 

40 

Community  re- 
sources-field  trips 
are  * 

Frequently 

used 

1 

2 

1 

0 

4 

Moderately 

used 

15 

4 

2 

1 

22 

Rarely  used 

12 

5 

5 

4 

26 

Not  used 

1 

1 

2 

0 

4 
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TABLE  32-N 

NUMBER  OP  NEGRO  SCHOOLS  IN  WHICH  RATINGS  WERE  AS- 
SIGNED TO  CERTAIN  SCIENCE  TEACHING  FACILITIES 


Size 

Number 

of 

in 

School  and 
each  Category 

Items 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Science  facilities 
on  tiie  whole  are: 

Good 

1 

4 

1 

1 

7 

Pair 

3 

1 

2 

0 

6 

Poor 

9 

2 

1 

0 

12 

Lab  space  per  stu- 
dent is: 

Excessive 

0 

0 

0 

0 

0 

Adequate 

3 

4 

3 

0 

10 

Inadequate 

10 

3 

1 

1 

15 

Community  re- 
sources-field  trips 
are : 

Frequently 

used 

2 

2 

1 

0 

5 

Moderately 

used 

7 

4 

1 

1 

13 

Rarely  used 

2 

1 

2 

0 

5 

Not  used 

2 

0 

0 

0 

2 
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laboratory  space  was  fudged  to  be  Inadequate.  It  is 
interesting  to  note  that  this  condition  was  recorded  in 
all  of  the  largest  white  schools  but  in  only  two-thirds 
of  the  smallest  white  schools. 


TABLE  33-W 

TOTAL  PERFORMANCE  INDEX  BASED 
ON  FORTY-THREE  ITEMS 
(WHITE  SCHOOLS) 


Size  of  School 

1-199 

200-499 

500-999 

1000-up 

Totals 

Total  perform- 
ance index 

49 

56 

58 

69 

55 

TABLE  34-N 

TOTAL  PERFORMANCE  INDEX  BASED 
ON  FORTY-THREE  ITEMS 
(NEGRO  SCHOOLS) 


Size  of  School 

1-199 

200-499 

500-999 

1000-up 

Totals 

Total  perform- 
ance index 

39 

55 

60 

72 

48 

Less  than  10  per  cent  of  the  white  and  Negro 
schools  utilized  no  community  resources  (field  trips,  ex- 
cursions, etc.).  More  than  half  of  all  the  schools  had 
science  teachers  who  took  advantage  of  this  kind  of  off- 
campus  facility  moderately  or  frequently. 
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Summary  of  science  teaching  facilities  based  on  the  81 
schools  in  Florida  surveyed 

The  most  prevalent  types  of  rooms  used  by  high 
school  science  teachers  were  combination  classrooms  and 
laboratories  equipped  for  one  science,  and  combination 
classrooms  and  laboratories  equipped  for  two  or  more  sci- 
ence areas*  In  approximately  one-fourth  of  the  schools, 
science  was  taught  in  regular  classrooms*  Separate  class- 
rooms and  laboratories  for  a single  science  course  were 
used  the  least* 

In  the  small  high  schools,  the  use  of  regular 
classrooms  and  combination  classrooms  and  laboratories 
equipped  for  two  or  more  science  areas  was  found  most 
popular*  The  larger  schools  tended  to  use  more  combination 
classrooms  and  laboratories  equipped  for  a single  science 
course. 

Four  out  of  every  five  high  schools  had  the  fol- 
lowing presentation  facilities  in  their  science  class- 
rooms: chalkboards,  A*C.  electrical  outlets,  bulletin 

boards,  picture  projection  equipment,  running  water,  gas 
outlets,  and  a lecture-demonstration  desk.  Fewer  than 
20  per  cent  of  the  schools  had  science  rooms  containing 
elevated  seating  or  elevated  lecture-demonstration  desks, 
D*C.  electrical  outlets,  and  compressed  air  outlets* 

Seven  to  nine  out  of  every  ten  high  schools  had  the 
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following  science  facilities  in  their  laboratories:  A.C. 

electrical  outlets,  storage  cupboards,  and  separate 
storage-supply  rooms.  Five  to  seven  in  ten  had  running 
water  in  laboratories  but  not  on  each  desk  or  table,  open 
reagent  and  storage  shelves,  gas  outlets  on  each  desk, 
running  water  and  a sink  or  trough  on  each  desk  or  table, 
and  open  shelves*  Student  equipment  lockers  and  fume 
hoods  were  present  in  only  39*5  and  28.4  per  cent,  respec- 
tively, of  the  schools*  laboratories.  D.C.  electrical 
outlets  and  compressed  air  outlets  were  available  in 
laboratories  in  less  than  15  per  cent  of  the  schools. 

Large  high  schools,  as  a group,  had  better  pre- 
sentation and  laboratory  facilities  than  their  smaller 
school  counterparts. 

In  the  above  summarization,  items  were  listed  in 
the  order  of  their  decreasing  availability. 

An  evaluation  of  science  teaching  facilities, 
made  by  each  visitor  after  consultation  with  science 
teachers  and/or  administrators,  showed  that  all  high 
schools  having  enrollments  of  200  or  more  had  adequate 
lighting  and  ventilation  in  science  classrooms  and  labora- 
tories. In  schools  enrolling  less  than  200  students,  all 
of  them  had  adequate  lighting  and  all  except  one  had  ade- 
quate ventilation.  Eight  out  of  every  ten  schools  in  this 
size  group  had  adequate  lighting  and  ventilation  in  their 
laboratories.  Stockroom  storage  facilities  were  adequate 
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in  52  per  cent  of  the  81  high  schools.  Laboratory  space 
per  student  was  adequate  in  only  31  per  cent  of  the  schools. 

Location  of  science  classrooms  and  laboratories  was 
such  that  minor  enlargement  and  modernization  were  feas- 
ible in  20  per  cent  of  the  high  schools  with  enrollments 
of  500  and  up,  and  in  almost  43  per  cent  of  the  schools 
enrolling  less  than  500  students. 

The  overall  rating  of  the  high  schools*  science 
teaching  facilities,  compiled  by  the  visiting  committee 
member  and  the  personnel  in  the  schools  visited  was: 

"good**  in  15  per  cent  of  the  schools,  "fair"  in  37  per 
cent,  and  "poor"  in  48  per  cent. 

Findings  on  general  -provisions  for  science  equipment 

i ' ' 4'<i 

Data  pertinent  to  this  category  were  analyzed 
with  respect  to  budgetary  and  procurement  practices  for 
science  equipment  and  supplies,  sources  of  funds  and  equip- 
ment other  than  those  associated  with  regular  school  chan- 
nels, and  general  observations  on  science  equipment. 

Data  relating  to  high  school  science  equipment 
budgets  and  practices  are  given  in  Tables  35-W  and  36-N. 

These  tables  disclose  that  an  inventory  of  science 
teaching  equipment  and  supplies  was  maintained  in  59  per 
cent  of  the  white  and  80  per  cent  of  the  Negro  schools. 

In  both,  the  practice  was  found  to  be  more  common  in 
schools  of  larger  enrollments.  Although  28  white  schools 


NUMBER  OF  WHITE  SCHOOLS  IN  WHICH  CERTAIN  PRO- 
VISIONS FOR  SCIENCE  EQUIPMENT  WERE  NOTED 
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Size  of  School  and 
Number  of  each  in  Category 

Totals 

(56) 
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chase of  equipment 

1958-59  total  allot- 
ments for  equipment 
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Increases 
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TABLE  35— W continued 
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Compared  with  1957-58, 
these  amounts  repre- 
sents  

Increases 

Decreases 

No  change 

Annual  budget  for  pur- 
chase of  supplies 

1958-59  total  allot- 
ments for  supplies 

Compared  with  1957-58, 
these  amounts  repre- 
sent t 

Increases 

a 

a 

K 

c 

<r 

P 

c 

£ 

No  change 

Students  pay  laboratory 
fees 

Students  deposit  funds 
for  breakage 

of  schools  in  category  for  which  a specific  budget  was  listed 
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reported  an  annual  budget  for  science  equipment,  only  21 
of  them  had  the  figures  available.  For  the  1958-59 
academic  year,  the  average  budget  for  equipment  was  found 
to  be  $361.00.  Almost  half  the  white  schools  reporting 
claimed  that  this  budget  was  an  increase  over  the  preced- 
ing year.  Inasmuch  as  the  total  science  enrollment  in 
the  schools  from  which  these  data  were  obtained  was  5,574 
students,  the  average  expenditure  per  student  for  equip- 
ment was  found  to  be  $1.36. 

Seventeen  of  the  24  white  schools  reporting  an 
annual  budget  for  the  purchase  of  science  teaching  sup- 
plies had  records  from  which  data  could  be  obtained.  The 
average  expenditure  for  these  schools  on  such  supplies 
was  $226.00;  since  these  schools  had  a total  science  en- 
rollment of  4,576  students,  the  average  cost  of  supplies 
per  student  came  to  $0.84* 

Data  concerning  the  science  equipment  budget  of 
the  Negro  schools  for  1958-59  were  obtained  from  nine  of 
the  12  schools  reporting  such  a budget.  The  average  ex- 
penditure for  this  item  came  to  $388.00*  Only  one-fourth 
of  the  schools  reporting  a budget  indicated  that  it  was 
an  increase  over  the  preceding  year.  The  total  science 

enrollment  in  these  schools  was  found  to  be  3*263;  inas- 

« 

much  as  these  schools  budgeted  $3*495.00  for  equipment, 
the  average  cost  per  student  was  $1.07* 
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Ten  Negro  schools  indicated  a science  teaching 
supplies  budget  and  nine  reported  data  on  this  item*  The 
average  amount  of  money  available  per  school  was  approxi- 
mately $268*00.  Better  than  half  of  the  schools  reported 
their  1958-59  budgets  for  the  science  supplies  to  repre- 
sent no  change  from  the  preceding  year.  Since  3*415  stu- 
dents were  enrolled  for  science  courses  in  these  schools 
and  the  total  budget  for  science  teaching  supplies  was 
$2,415*00,  the  average  expenditure  per  student  amounted 
to  $0.71* 

Members  of  the  state  committee  who  visited  high 
schools  disclosed  that  some  schools  in  the  sample  not  hav- 
ing budgets  for  science  equipment  and  supplies  used  funds 
from  other  allotments  to  provide  some  of  the  needed  items. 
The  lack  of  detailed  records  made  it  virtually  impossible 
to  account  for  the  amount  thus  expended. 

The  payment  of  laboratory  fees  was  not  common  in 
the  white  or  the  Negro  high  schools;  ten  cases  were  re- 
ported in  the  former  and  three  in  the  latter.  Six  of 
these  were  found  in  which  schools  having  enrollments  be- 
tween 500  and  999*  Breakage  deposits  were  required  in 
four  white  schools  but  in  none  of  the  Negro  schools. 

The  number  of  schools  using  various  plans  for  the 
purchase  of  science  equipment  is  shown  in  Tables  37-W  and 
38-N. 
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TABLE  37-W 

NUMBER  OP  WHITE  SCHOOLS  IN  WHICH  VARIOUS  PLANS 
FOR  PURCHASING  SCIENCE  EQUIPMENT  WERE  USED 


Size  of  School  and 
Number  of  each  in  Category 


Plans 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Each  teacher 
orders  di- 
rectly from 
supply  houses 

0 

4 

0 

2 

6 

Science  Dept. 
Head  orders 
for  teachers 

0 

0 

2 

0 

2 

Prin.  orders 
for  teachers 

5 

3 

3 

0 

11 

Supt . orders 
for  teachers 

14 

3 

2 

1 

20 

All  orders 
are  pooled  & 
bids  obtained 

8 

6 

2 

2 

18 

Orders  pro- 
cessed through 
central  pur- 
chasing agency 

10 

1 

3 

1 

15 

Contract  made 
with  one  sup- 
plier 

1 

0 

0 

0 

1 

According  to  these  data,  more  orders  for  science 
equipment  were  processed  by  superintendents  and  central 
purchasing  agencies  than  by  any  of  the  other  methods 
listed.  Twenty  per  cent  of  the  white  schools  reported 
that  orders  were  handled  by  principals  for  the  science 
teachers?  4 per  cent  of  the  Negro  schools  made  the  same 
notation.  The  requirement  that  teachers*  orders  be  pooled 
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and  then  submitted  for  bids  was  the  second  most  popular 
method  for  science  purchases  among  the  white  schools; 
among  the  Negro  schools,  this  method,  though  the  third 
most  popular,  accounted  for  only  four  schools  of  the  25* 
With  respect  to  the  size  categories,  the  methods  used  by 
the  high  schools  for  purchasing  science  equipment  did  not 
disclose  any  trends. 


TABLE  38-N 

NUMBER  OP  NEGRO  SCHOOLS  IN  WHICH  VARIOUS  PLANS 
FOR  PURCHASING  SCIENCE  EQUIPMENT  WERE  USED 


Size  of  School  and 
Number  of  each  in  Cate 

gory 

Plans 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Each  teacher 
orders  di- 
rectly from 
supply  houses 

2 

0 

0 

0 

2 

Science  Dept. 
Head  orders 
for  teachers 

0 

2 

0 

1 

3 

Prin.  orders 
for  teachers 

1 

0 

0 

0 

1 

Supt.  orders 
for  teachers 

4 

3 

1 

0 

8 

All  orders 
are  pooled  & 
bids  obtained 

4 

0 

0 

0 

4 

Orders  pro- 
cessed through 
central  pur- 
chasing agency 

4 

2 

3 

1 

10 

Contract  made 
with  one  sup- 
plier 

1 

1 

0 

0 

2 
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The  reader *s  attention  is  drawn  to  the  fact  that 
the  totals  in  any  one  column  in  Tables  37 -W,  38-11,  and  the 
six  that  follow,  may  exceed  the  number  of  schools  in  one 
column*  This  is  due  to  the  fact  that  two  or  more  of  the 
items  may  have  been  selected  by  a given  school. 

The  tabulation  of  data  regarding  the  auxiliary 
sources  of  funds  for  science  equipment  is  compiled  in 
Tables  39-W  and  40-N. 


TABLE  39-W 

NUMBER  03?  WHITE  SCHOOLS  RECEIVING  FUNDS  FOR 
PURCHASING  SCIENCE  EQUIPMENT 
FROM  THE  LISTED  SOURCES 


Size  of  School  and 
Number  of  each  in  Category 


Sources 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Parent-Teach- 
er Assoc. 

6 

2 

3 

0 

11 

Local  service 
club 

1 

1 

1 

1 

4 

School  benefit 
program  or 
party 

2 

0 

0 

1 

3 

Adm.  to  exhib- 
its & science 
fairs 

0 

0 

0 

0 

0 

Interested 
parent  or  cit- 
izen 

2 

1 

0 

0 

3 

Local  scien- 
tific society 

1 

0 

0 

0 

1 

Local  indus- 
try 

0 

2 

1 

0 

3 
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TABLE  40— N 

NUMBER  OP  NEGRO  SCHOOLS  RECEIVING  FUNDS  FOR 
PURCHASING  SCIENCE  EQUIPMENT 
FROM  THE  LISTED  SOURCES 


Size  of  School  and 
Number  of  each  in  Category 


Sources 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Parent-Ieach- 
er  Assoc. 

2 

• 

1 

0 

0 

3 

Local  service 
club 

0 

0 

0 

0 

0 

School  benefit 
program  or 
party 

1 

3 

0 

X 

5 

Adm*  to  exhib- 
its & science 
fairs 

0 

0 

0 

0 

0 

Interested 
parent  or  cit- 
izen 

0 

0 

0 

1 

1 

Local  scien- 
tific society 

1 

1 

0 

0 

2 

to  cal  indus- 
try 

0 

0 

0 

0 

0 

These  data  disclose  that  the  most  common  method  of 
securing  auxiliary  funds  for  science  equipment  in  the 
white  schools  was  through  the  facilities  of  the  Parent- 
Teacher  Association— 20  per  cent  of  the  white  schools  took 
advantage  of  this  source.  Nearly  7 per  cent  of  the  white 
schools  were  recipients  of  funds  supplied  by  local  service 
groups;  5 per  cent  of  the  white  schools  received  funds 
from  school  benefits,  local  industry,  and  interested  par- 
ents or  citizens.  Admissions  to  exhibits  and  science 
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fairs  were  the  only  source  of  outside  funds  not  reported 
by  the  white  schools*  The  smaller  schools  availed  them- 
selves of  these  sources  with  greater  frequency  than  the 
larger  schools* 

The  Negro  schools  used  benefit  programs  or  parties 
as  their  most  common  source  of  auxiliary  science  equip- 
ment money;  20  per  cent  of  the  schools  claimed  this 
source.  The  Parent-Teacher  Association  provided  12  per 
cent  of  these  schools  with  funds  and  local  scientific 
societies  and  interested  parents  provided  the  balance.  No 
Negro  schools  reported  that  local  service  clubs  or  local 
industry  supported  them  in  this  respect. 

Tables  41— W and  42-N  refer  to  the  number  of  schools 
which  were  receiving  borrowed  and/or  donated  equipment. 

By  far , the  most  common  supply  of  donated  equipment  for 
the  high  schools  was  the  federal  surplus  program;  27  per 
cent  of  the  white  schools  and  17  per  cent  of  the  Negro 
schools  took  advantage  of  this  agency.  Doctors*  offices 
and  industry  furnished  equipment  to  about  one-tenth  of  the 
white  and  one— fifth  of  the  Negro  schools.  So  few  schools 
were  using  borrowed  or  donated  equipment  that  a relation- 
ship between  school  size  and  its  use  was  not  apparent* 

Data  pertaining  to  time  allotments  are  shown  in 
Tables  43-W  and  44-N. 

According  to  these  data,  in  approximately 
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TABLE  41-W 

NUMBER  OP  WHITE  SCHOOLS  RECEIVING  BORROWED  AND/OR 
DONATED  EQUIPMENT  PROM  THE  LISTED  SOURCES 


Sources 

Size  of  School  and 
Number  of  each  in  Category 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 
(56 ) 

Institutions 
of  higher 
learning 

1 

0 

1 

0 

2 

Hospitals 

0 

0 

2 

0 

2 

Doctors*  of- 
fices 

0 

2 

2 

1 

5 

Professional 

societies 

1 

1 

0 

0 

2 

Industry 

1 

2 

1 

2 

6 

Garages 

3 

2 

1 

0 

6 

Pilling 

stations 

2 

2 

0 

0 

4 

Stores 

1 

0 

0 

0 

1 

Govt,  surplus 

property 

programs 

4 

3 

5 

3 

15 

85  per  cent  of  the  high  schools  surveyed , the  science 
teachers  we re  permitted  no  time  for  the  maintenance  of 
equipment.  None  of  the  schools  in  the  largest  size  cate- 
gory allotted  time  for  this  purpose. 

Officials  in  nearly  80  per  cent  of  the  schools 
gave  their  science  teachers  no  time  for  setting  up  equip- 
ment and  getting  ready  for  demonstrations  and  laboratory 
work.  In  16  per  cent  of  the  white  and  12  per  cent  of  the 
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Negro  schools i the  allotted  weekly  time  for  this  purpose 
was  four  or  more  hours.  No  significant  relationship  be- 
tween school  size  and  preparation  time  was  noticed. 

TABLE  42-N 

NUMBER  OF  NEGRO  SCHOOLS  RECEIVING  BORROWED  AND/OR 

DONATED  EQUIPMENT  FROM  THE  LISTED  SOURCES 


Sources 

Size  of  School  and 
Number  of  each  in  Categor 

y 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Institutions 
of  higher 
learning 

1 

1 

2 

0 

4 

Hospitals 

0 

1 

2 

0 

3 

Doctors*  of- 
fices 

1 

2 

2 

0 

5 

Professional 

societies 

1 

0 

0 

0 

1 

Industry 

2 

1 

2 

0 

5 

Garages 

1 

0 

2 

1 

5 

Filling 

stations 

1 

0 

1 

0 

2 

Stores 

0 

0 

1 

0 

1 

Govt,  surplus 

property 

programs 

2 

0 

1 

1 

4 

Some  general  observations  on  science  equipment  are 
shown  in  Tables  45-W  and  46-N. 

An  examination  of  Table  45-W  reveals  that  59  per 
cent  of  the  white  schools  had  laboratory  and  demonstration 
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TABLE  43-W 

NUMBER  OP  WHITE  SCHOOLS  IN  WHICH  SCIENCE  TEACHERS 
WERE  ALLOWED  TIME  FOR  MAINTENANCE  OF  EQUIPMENT 
AND  PREPARING  FOR  DEMONSTRATION 
AND/OR  LABORATORY  WORK 


Weekly  Time 

Size  of  School  and 
Number  of  each  in  Category 

Allotment 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Number  of  hours 
allowed  for  main- 
tenance of  equip- 
ment was: 

None 

25 

10 

9 

5 

49 

One 

0 

1 

1 

0 

2 

Two 

1 

0 

0 

0 

1 

Three 

0 

0 

0 

0 

0 

Four  or 
more 

3 

1 

0 

0 

4 

Number  of  hours 
allowed  for  pre- 
paring for  lab* 
and  demonstra- 
tion work  was: 

None 

24 

8 

7 

4 

43 

One 

0 

1 

1 

0 

2 

Two 

0 

0 

1 

0 

1 

Three 

1 

0 

0 

0 

1 

Four  or 
more 

4 

3 

1 

1 

9 
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TABLE  44-N 


NUMBER  OF  NEGRO  SCHOOLS  IN  WHICH  SCIENCE  TEACHERS 
WERE  ALLOWED  TIME  FOR  MAINTENANCE  0?  EQUIPMENT 
AND  PREPARING  FOR  DEMONSTRATION 
AND/OR  LABORATORY  WORK 


Weekly  Time 
Allotment 

Size  of  School  and 
Number  of  each  in  Category 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Number  of  Hours 
allowed  for  main- 
tenance of  equip- 
ment wasi 

None 

12 

5 

3 

1 

21 

One 

0 

1 

0 

0 

1 

Two 

0 

0 

0 

0 

0 

Three 

1 

0 

0 

0 

1 

Pour  or 
more 

0 

1 

1 

0 

2 

Number  of  hours 
allowed  for  pre- 
paring for  lab. 
and  demonstra- 
tion work  was: 

None 

11 

4 

4 

0 

19 

One 

0 

0 

0 

0 

0 

Two 

2 

G 

0 

0 

2 

Three 

0 

1 

0 

0 

1 

Pour  or 
more 

0 

2 

0 

1 

3 
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TABLE  45-W 


ITOMBER  OF  WHITE  SCHOOLS  ABOUT  WHICH  CERTAIN 
OBSERVATIONS  CONCERNING  SCIENCE 
EQUIPMENT  WERE  RECORDED 


Size  of  Softool  and 
Number  of  eaoft  in  Category 


Items 

1-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000-up 

(5) 

Totals 

(56) 

Lab.  and  demon- 
stration equip- 
ment was : 

All  outdated 

1 

0 

0 

0 

1 

All  fairly 
new 

12 

4 

1 

0 

17 

More  outdated 
than  new 

9 

5 

6 

1 

21 

More  new  tftan 
outdated 

5 

3 

3 

4 

15 

Lab.  and  demon- 
stration equip- 
ment was  : 

Well  main- 
tained 

13 

11 

8 

4 

36 

Indifferently 

maintained 

11 

0 

1 

1 

13 

Poorly  main- 
tained 

2 

1 

1 

0 

4 

Improvised 
equipment  was 
ptiligedt 

Frequently 

7 

4 

4 

1 

16 

Moderately 

4 

5 

4 

2 

15 

Rarely 

9 

0 

1 

2 

12 

Rot  at  all 

9 

3 

0 

0 

12 
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TABLE  46-N 

NUMBER  OF  NEGRO  SCHOOLS  ABOUT  WHICH  CERTAIN 
OBSERVATIONS  CONCERNING  SCIENCE 
EQUIPMENT  WERE  RECORDED 


Size  of  School  and 
Number  of  each  in  Cate* 

gory 

Items 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Lab.  and  demon- 
station equip- 
ment wasi 

All  outdated 

2 

0 

0 

0 

2 

All  fairly 
new 

3 

4 

2 

1 

10 

More  outdated 
than  new 

3 

1 

0 

0 

4 

More  new  than 
outdated 

4 

2 

2 

0 

8 

Lab.  and  demon- 
stration equip- 
ment was: 

Well  main- 
tained 

6 

6 

4 

1 

17 

Indifferently 

maintained 

3 

1 

0 

0 

4 

Poorly  main- 
tained 

1 

0 

0 

0 

1 

Improvised 
equipment  was 
utilized: 

Frequently 

5 

1 

3 

1 

10 

Moderately 

6 

4 

1 

0 

11 

Rarely 

1 

2 

0 

0 

3 

Not  at  all 

1 

0 

0 

0 

1 
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equipment  judged  to  "be  fairly  new  or  more  new  than  out- 
dated. In  the  remainder  of  these  schools,  the  equipment 
was  judged  to  he  outdated  or  more  outdated  than  new. 
Sixty-seven  per  cent  had  equipment  judged  to  he  well  main- 
tained? 77  per  cent  made  some  use  of  improvised  equip- 
ment. 

In  72  per  cent  of  the  Negro  schools  visited,  it 
was  judged  that  their  laboratory  and  demonstration  equip- 
ment was  either  all  fairly  new  or  more  new  than  outdated? 
in  the  remainder,  it  was  considered  that  their  equipment 
was  all  outdated  or  more  outdated  than  new.  Seventy-four 
per  cent  of  these  schools  were  judged  to  have  equipment 
well  maintained?  96  per  cent  used  improvised  equipment  to 
some  extent. 

The  data  in  Tables  47-W  and  48-N  disclose  the 
number  of  schools  in  which  ratings  were  assigned  to  general 
equipment  and  supply  provisions  for  schools  in  which  cer- 
tain science  courses  were  taught  during  the  academic  year 
1958-59.  These  ratings  were  made  at  the  time  of  school 
visitation  by  school  personnel  and  the  members  of  the  sur- 
vey team. 

Of  the  55  white  and  24  Negro  schools  in  which 
biology  was  taught,  the  equipment  and  supplies  for  the 
teaching  of  this  subject  were  judged  to  be  poor  in  more 
than  60  per  cent  of  them.  On  the  other  hand,  in  chemistry, 
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TABLE  47— W 

NUMBER  OP  WHITE  SCHOOLS  IN  WHICH  RATINGS  WERE 
ASSIGNED  TO  GENERAL  EQUIPMENT  AND  SUPPLIES 
FOR  TEACHING  BIOLOGY,  CHEMISTRY, 
PHYSICS,  AND  GENERAL  SCIENCE 


Items 

Size  of  School  and 
Number  of  each  in  Category 

1-199 

(29) 

! 

200-499 

(12) 

500-999 

do) 

1000-up 

(5) 

Totals 

(56) 

Equipment  for 
teaching  biology 
was : 

Good 

Pair 

Poor 

0 

0 

2 

0 

2 

9 

5 

1 

5 

20 

20 

6 

7 

0 

33 

Supplies  for 
teaching  biology 
were* 

Good 

Pair 

Poor 

1 

0 

2 

2 

5 

5 

5 

1 

2 

13 

23 

6 

7 

1 

37 

Equipment  for 
teaching  chem- 
istry was: 

Good 

Pair 

Poor 

2 

2 

0 

4 

8 

6 

7 

5 

1 

19 

5 

1 

5 

0 

11 

Supplies  for 
teaching  chem- 
istry were* 
Good 

Pair 

Poor 

4 

5 

2 

3 

14 

6 

5 

5 

2 

18 

3 

0 

3 

0 

6 

Equipment  for 
teaching  physics 
was* 

Good 

Pair 

Poor 

0 

0 

1 

1 

2 

4 

4 

2 

1 

11 

9 

6 

6 

3 

24 
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TABLE  47~W  continued 


Size  of  School  and 
Number  of  each  in  Category 


Items 

i-199 

(29) 

200-499 

(12) 

500-999 

(10) 

1000— up 

(5) 

Totals 

(56) 

Equipment  and  sup- 
plies for  teaching 
general  science 
were  t 

Good 

3 

1 

0 

0 

4 

Pair 

6 

4 

3 

1 

14 

Poor 

12 

6 

5 

0 

23 

TABLE  48-N 

NUMBER  OP  NEGRO  SCHOOLS  IN  WHICH  RATINGS  WERE 
ASSIGNED  TO  GENERAL  EQUIPMENT  AND  SUPPLIES 
FOR  TEACHING  BIOLOGY,  CHEMISTRY, 
PHYSICS,  AND  GENERAL  SCIENCE 


Size  of  School  and 
Number  of  each  in  Category 

Items 

1-199 

(13) 

200-499 

500-^99 

1000-up 

(1) 

Totals 

(25) 

Equipment  for 
teaching  biology 
was* 

Good 

0 

1 

1 

0 

2 

Fair 

3 

2 

1 

0 

6 

Poor 

9 

4 

2 

1 

16 

Supplies  for 
teaching  biology 
were* 

Good 

0 

1 

1 

0 

2 

Fair 

2 

1 

0 

0 

3 

Poor 

10 

5 

3 

1 

19 
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TABLE  48-N  continued 


Size  of  School  and 
Humber  of  each  in  Category 


Items 

1-199 

(13) 

200-499 

(7) 

500-999 

(4) 

1000-up 

(1) 

Totals 

(25) 

Equipment  for 
teaching  chem- 
istry was: 

Good 

1 

1 

1 

0 

3 

Pair 

1 

3 

1 

0 

5 

Poor 

2 

3 

2 

1 

8 

Supplies  for 
teaching  chem- 
istry were: 
Good 

1 

1 

1 

0 

3 

Pair 

1 

2 

1 

0 

4 

Poor 

2 

4 

2 

1 

9 

Equipment  for 
teaching  physics 
was: 

Good 

0 

0 

1 

0 

1 

Pair 

0 

0 

0 

0 

0 

Poor 

3 

3 

3 

1 

10 

Equipment  and 
supplies  for 
teaching  general 
science  were: 
Good 

0 

1 

1 

0 

2 

Pair 

3 

3 

0 

0 

6 

Poor 

8 

2 

2 

1 

13 

108 


the  equipment  and  supplies  were  considered  poor  in  one- 
half  or  less  of  the  schools  that  taught  the  subject* 
Two-thirds  of  the  white  schools  had  physics  equipment 
rated  as  poor,  and  more  than  half  had  the  same  rating 
for  general  science  equipment  and  supplies* 

Physics  equipment  in  ten  of  the  11  Negro  schools 
in  which  physics  was  taught  was  judged  as  poor*  The  rat- 
ing for  the  general  science  teaching  equipment  and  sup- 
plies in  62  per  cent  of  the  Negro  schools  teaching  this 
subject  was  the  same* 

The  ratings  of  science  teaching  equipment  and  sup- 
plies did  not  significantly  improve  with  an  increase  in 
school  size.  This  trend  is  just  slightly  suggested,  and 
then  only  in  the  larger  white  schools. 

Summary  on  general  •provisions  for  science  equipment  b ed 
on  the  81  schools  in  Florida  surveyed 

Thirty-seven  per  cent  of  the  3l  schools  had  spe- 
cific annual  budgets  for  the  purchase  of  science  equipment 
for  the  1958-59  academic  year*  the  total  funds  provided 
for  these  budgets  was  $11,085*00*  Since  30  schools  re- 
ported these  budgets,  the  average  amount  per  school  was 
$369*50.  Inasmuch  as  the  total  science  enrollment  in 
these  schools  was  9f837,  the  average  expenditure  per  stu- 
dent for  science  equipment  was  $1.13* 
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Applying  the  above  method  to  interpreting  data  on 
annual  budgets  for  science  supplies,  the  average  amount 
expended  per  school  was  about  $240.00;  the  average  cost 
per  student  for  such  supplies,  $0*78. 

Inventories  of  science  equipment  were  maintained 
by  65  per  cent  of  the  schools!  students  had  to  pay 
laboratory  fees  in  16  per  cent  and  were  charged  a break- 
age deposit  in  5 per  cent* 

The  most  frequently  used  procedure  for  buying 
science  equipment  was  to  place  orders  with  school  superin- 
tendents and  central  purchasing  agencies  wliich  in  turn 
completed  the  transaction!  no  less  than  30  per  cent  of 
the  schools  reported  this  practice.  The  process  of  pool- 
ing orders  and  requesting  bids  was  mentioned  by  27  per 
cent  of  the  schools.  Only  eight  schools  reported  that 
science  teachers  ordered  directly  from  supply  houses. 

Funds  for  the  purchase  of  science  equipment  from 
out-of-school  sources  were  reported  by  some  of  the  schools. 
The  Parent-Teacher  Association  was  the  most  frequently 
utilized  source  of  this  money. 

The  use  of  borrowed  and  donated  equipment  was  rel- 
atively limited.  However,  about  one-fourth  of  the  schools 
took  advantage  of  government  surplus  property  programs. 
Nearly  one-eighth  secured  equipment  from  doctors*  offices, 
industry,  and  garages. 
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Seven-eighths  of  the  schools  taking  part  in  the 
study  reported  that  their  science  teachers  were  given  no 
weekly  time  allotment  for  the  maintenance  of  science 
equipment | more  than  three-quarters  had  no  such  time  for 
the  preparation  of  laboratory  or  demonstration  work. 

Sixty  per  cent  of  the  schools  were  judged  to  have 
science  equipment  classified  as  "all  fairly  new"  or  "more 
new  than  outdated. " The  balance  had  equipment  classified 
as  "more  outdated  than  new"  and  "all  outdated." 

Improvised  science  equipment  was  used  to  some  ex- 
tent by  84  per  cent  of  the  schools.  More  than  one-third 
of  these  claimed  to  use  this  kind  of  equipment  frequently. 

An  evaluation  of  science  equipment  was  made  by 
each  high  school  visitor  with  the  acknowledgment  of  school 
science  personnel  or  administrators  at  the  time  of  the 
visitation.  These  overall  evaluations,  rated  on  "good," 
"fair,"  or  "poor,"  were  tabulated  only  for  those  schools 
in  which  the  given  science  was  taught  during  the  academic 
year  1958-59.  Physics  equipment,  for  example,  was  not 
rated  in  those  schools  not  teaching  the  subject.  On  the 
basis  of  these  judgments,  the  quality  and  quantity  of 
science  equipment  in  the  schools  visited,  ranked  in 
descending  order,  was  found  as  follows:  chemistry,  gen- 

eral science,  biology,  and  physics* 
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Findings  pertinent  to  quantity  of  equipment 

The  data  in  the  equipment  inventories  in  this 
study  were  utilized  to  determine  the  number  of  schools  in 
which  the  listed  items  of  equipment  were  available  and 
the  quantity  of  each  item  available  for  those  schools 
that  offered  one  or  more  of  the  following  sciences  dur- 
ing the  academic  year  1958-59*  general  science,  biology, 
chemistry,  and  physics* 

The  equipment  lists  were  prepared  to  serve  as 
guides  for  inventory  and  tabulation  purposes.  The  lists 
are  not  closed-— there  are  many  possible  items  not  in- 
cluded. Furthermore,  the  lists  are  not  mutually  ex- 
clusive} some  items  may  be  used  in  the  teaching  of  one  or 
more  of  the  sciences. 

As  a basis  for  item  selection,  it  was  decided  that 
the  Inventory  should  be  comprehensive  enough  to  enable  the 
high  schools  to  offer  effective  science  instruction  both 
in  the  classroom  and  in  the  laboratory.  Koelsche,  the 
author  of  the  equipment  inventory  (see  Chapter  I),  based 
his  selection  on  the  foregoing  reason  and  consulted  the 
recommendations  of  many  experts  in  the  field  of  science 
education  before  final  choice  was  made.  The  bibliography 
includes  many  of  these  sources  and  the  reader  is  referred 
to  them  for  further  elaboration. 

In  an  effort  to  estimate  the  extent  to  which  the 
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Florida  schools  were  supplying  the  items  of  equipment  for 
science  instruction,  the  most  exhaustive  list  of  recom- 
mended apparatus  for  such  purposes  that  the  author  could 
find  was  used  as  a guide:  She  Purchase  Guide  for  Programs 

in  Science*  Mathematics*  Modem  Foreign  Languages  (17), 
published  under  the  auspices  of  the  Council  of  Chief  State 
School  Officers*  In  this  volume,  the  several  hundred 
items  listed  for  use  in  teaching  general  science,  biology, 
chemistry,  and  physics  are  categorised  as  either  basic, 
standard,  or  advanced.  According  to  the  Council,  the 
basic  items  should  be  found  in  every  modem  classroom  and 
laboratory,  and  are  required  for  minimum  programs  for 
science  instruction.  The  standard  items  are  those  which 
enlarge  upon  the  basic  list  and  expand  the  scope  of  the 
science  program,  and  the  advanced  list  of  items  is  recom- 
mended for  specialized  purposes  only  after  the  basic  and 
standard  items  have  been  procured*  Upon  comparison,  it  was 
found  that  60  per  cent  of  the  items  appearing  on  the 
equipment  inventory  used  in  this  study  also  appeared  in 
the  Purchase  Guide  under  the  category  of  basic | another 
20  per  cent  appeared  in  the  remaining  two  categories. 

Using  the  basic  list  as  a criterion,  it  is  clear  that  one 
would  expect  to  find  a significant  number  of  the  items 
listed  in  the  inventory  in  each  of  the  Florida  schools 
surveyed. 
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An  examination  of  Tables  49-W  through  56-N  (see 
Appendix  III),  in  which  the  data  relative  to  the  quantity 
of  equipment  are  recorded,  reveals  that  the  schools  of- 
fering science  courses  had  little  of  the  equipment  listed# 
Prom  a list  of  33  items  commonly  used  in  general  science 
classrooms,  only  two  of  the  items  were  found  in  more  than 
half  of  the  white  schools  in  which  that  subject  was 
taught?  there  was  no  item  on  the  list  possessed  by  more 
than  half  of  the  Negro  schools. 

In  order  to  expose  the  situation  in  regard  to  the 
availability  of  equipment,  an  ‘'equipment  index*  was 
derived  according  to  the  procedure  discussed  elsewhere  in 
this  chapter  (see  page  67)#  An  equipment  index  of  100  indi- 
cated that  each  school  teaching  the  course  under  consider- 
ation had  all  of  the  items  of  equipment  for  the  course 
that  were  listed  in  the  inventory# 

The  general  science  equipment  index  for  the  white 
schools  was  found  to  be  16.0  and  for  the  Negro  schools, 
10.9*  In  both  groups,  the  equipment  index  was  found  to 
be  the  least  for  the  smallest  schools. 

The  biology  equipment  inventory  contained  50  items, 
15  of  which  were  present  in  more  than  half  of  the  white 
high  schools  in  which  the  subject  was  taught?  23  of  the 
items  were  present  in  half  or  more  of  the  Negro  schools 
in  which  biology  was  taught.  The  biology  equipment  index 
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for  the  Negro  schools  was  40*0  and  for  the  white,  35*7* 

In  both  groups,  the  smallest  schools  had  the  smallest 
equipment  indices* 

The  equipment  inventory  for  chemistry  was  composed 
of  71  items,  48  of  which  were  reported  to  be  present  in 
half  or  more  of  the  white  schools  in  which  chemistry  was 
taughtj  22  of  the  items  were  present  in  half  or  more  of 
the  Negro  schools  in  which  the  subject  was  taught.  The 
chemistry  equipment  index  for  the  white  high  schools  was 
found  to  be  55*2  and  for  the  Negro  schools,  39*5*  The 
paucity  of  chemistry  equipment  was  most  noted  in  the 
smallest  schools* 

Two  hundred  twenty-eight  items  were  listed  on  the 
physics  equipment  inventory  and  46  of  them  were  reported 
in  half  or  more  of  the  37  white  schools  in  which  physics 
was  taught;  only  9 of  the  items  were  reported  to  be 
present  in  half  or  more  of  the  Negro  schools  teaching  the 
same  subject.  The  physics  equipment  indices  were  cal- 
culated to  be  32.1  and  17*2  for  the  white  and  Negro  schools 
respectively.  The  greatest  shortage  of  physics  equipment 
was  found  to  exist  in  the  smallest  schools. 

On  the  basis  of  the  equipment  indices,  the  ranked 
order  of  availability  of  science  equipment  (shown  in 
descending  order)  was  as  follows:  chemistry,  biology, 

physics,  and  general  science. 


IV.  ACADEMIC  BACKGROUND  OB  THE  SCIENCE  TEACHERS 


Introduction 

One  argument  that  critics  of  American  education 
frequently  offer  is  in  regard  to  teacher  preparation; 
they  claim  that  teachers  are  "weak”  in  the  subject  areas 
in  which  they  teach  and  that  the  college  background  of 
teachers  is  limited*  They  offer  any  one  or  more  of  the 
following  suggestions  to  account  for  this  occurrence: 
teachers  as  a group  simply  do  not  want  to  become  erudite 
in  their  field  of  study-teaching  is  not  a primary  profes- 
sional choice  and,  therefore,  results  in  a "second-class” 
effort;  teachers  are  not  intellectually  able  to  pursue  an 
academic  life— state  certification  requirements  do  not 
encourage  academic  rigor.  These  assertions  may  or  may  not 
be  valid*  It  is  quite  likely  that  some  of  them  apply  to 
some  teachers,  but  most  unlikely  that  generalizations  such 
as  these  include  even  "most"  teachers*  The  question  here, 
however,  is  not  "why?”  but  rather,  MDo  Florida’s  science 
teachers  fall  short  of  having  the  necessary  academic  back- 
ground?” It  is  not  the  purpose  of  this  study  to  appraise 
the  quality  of  Florida’s  requirements  for  the  certifi- 
cation of  science  teachers,  but  to  ascertain  if  the  teach- 
ers conform  to  these  requirements  and  to  what  extent 
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they  may  be  exceeded.  This  may  load  the  critics  with  more 
ammunition.  On  the  other  hand,  it  may  force  them  to 
realize  that  the  picture  may  not  be  as  black  as  they  have 
been  painting  it. 

Prior  to  conducting  this  research,  the  author  as- 
sumed that  the  facilities  and  equipment  for  science 
teaching  in  Florida  were  not  sufficient  for  the  task. 

This  hypothesis  was  supported  by  the  findings  of  the  prev- 
ious chapter.  Naturally,  this  work  does  not  establish  the 
truth  of  such  a notion  but  it  does  offer  a measure  of 
greater  confidence  in  it.  Now,  it  may  be  that  a particu- 
lar teacher  sees  his  situation  from  a point  of  view  dif- 
ferent from  that  of  a "foreign"  observer;  indeed,  this  is 
quite  likely.  An  individual  teacher  may  thus  refute  the 
findings  of  investigators.  If  this  occurrence  is  rare, 
then  the  expected  has  occurred  and  our  faith  in  our  find- 
ings is  not  significantly  diminished.  If,  on  the  other 
hand,  .conflicts  of  this  kind  are  common,  then  the  observer 
is  forced  to  reconsider  his  criteria  and  his  evidence. 

It  may  be  that  the  science  teachers  in  the  schools 
visited  do  not  substantiate  the  findings  in  Chapter  III; 
they  may  perceive  that  their  facilities  and  equipment  are 
equal  for  the  task.  If  it  is  found  that  these  teachers 
confirm  the  findings,  we  are  permitted  more  confidence  in 
them.  This  concensus  puts  us  in  a stronger  position  to 
justify  specific  recommendations. 
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If,  on  the  other  hand,  the  findings  are  negated 
by  the  teachers,  then  it  may  be  that  the  author* s as- 
sumptions regarding  equipment  and  facilities  were  fal- 
lacious, and  that  these  factors  do  not  bear  the  signifi- 
cance that  the  author  has  attached  to  them. 

It  is  also  important  to  ascertain  how  the  science 
teachers  perceive  themselves.  Do  they  see  themselves  in 
need  of  more  science  content?  If  it  i3  found  that  they 
do,  then  the  need  for  revising  or  amending  programs  of 
teacher  education  and/or  in-service  training  becomes  more 
apparent. 

In  order  to  investigate  teacher  perceptions,  a 
"frontal-attack"  was  made  on  them  by  using  a question- 
naire (see  Appendix  IV).  It  was  assumed  that  an  analysis 
of  responses  to  certain  direct  inquiries  would  reveal 
their  feelings.  The  members  of  tiie  school  visitation 
staff  distributed  these  instruments  and  a stamped,  ad- 
dressed return  envelope  to  the  science  teachers  in  each 
school  they  visited.  In  order  to  encourage  frank  responses 
anonymity  was  promised  and  no  identifying  features  were 
put  on  either  the  questionnaires  or  the  return  envelopes. 
The  teachers  were  requested  to  complete  them  at  their 
leisure  and  to  return  them  before  the  completion  of  the 
school  year.  One  hundred  twenty-seven  responses  were  re- 
ceived— 63*5  per  cent  of  the  science  teachers  in  the 
schools  surveyed.  No  effort  was  made  to  establish  the 
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composition  of  the  responding  group. 

In  order  to  examine  the  academic  qualifications 
of  all  the  science  teachers  in  the  8l  schools,  it  was 
necessary  to  first  determine  who  they  were  and  then  to 
obtain  their  college  transcripts  and  analyze  them. 
Florida  State  Board  of  Education  regulations  require 
each  school  in  the  state  to  submit  a yearly  report  for 
accreditation  purposes.  The  forms  for  filing  these 
reports  are  uniform  and  have  been  prepared  by  the 
Florida  State  Department  of  Education.  In  addition  to 
other  information,  these  reports  contain  the  names 

t ' . a o * * * 

of  teachers,  their  schedules,  their  state  certification, 
and  salaries.  The  accuracy  of  the  information  sub- 
mitted  in  these  reports  is  attested  by  the  signatures 

i » v 

of  both  the  principal  of  the  individual  schools  and 
the  County  Superintendent  of  Public  Instruction.  These 

, v * ; > <■  * V 9 i * 

records  were  made  available  to  the  author  by  officials 
of  the  Research  Services  of  the  State  Department.  A 
form  prepared  by  the  author  (see  Appendix  V)  was  used 
to  facilitate  the  compilation  of  data.  Once  the  names 
of  the  teachers,  their  schedules,  and  certifications 
were  obtained,  the  college  transcripts  of  these  teachers 

» .i  <»  ft 

were  examined.  These  transcripts  are  a part  of  the 

, » « y * * * 

permanent  record  of  each  person  seeking  certification 
in  Florida, 
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The  author  recognizes  that  the  analysis  of  the 
college  transcripts  which  follows  is  not  necessarily 
hased  on  the  most  recent  records*  Many  teachers  have 
added  to  their  academic  "backgrounds  since  making  appli- 
cation for  Florida  Certification.  It  would  have  been 
better  to  have  procured  the  "completed"  transcripts 
of  each  teacher  but,  unfortunately , the  financial  re- 
sources available  to  the  author  would  not  permit  this 
undertaking*  It  should  be  recognized,  therefore,  that 
the  data  presented  here  with  respect  to  academic  credits 
will  not  be  entirely  accurate!  that  is,  the  MrealM 
figures  may  be  somewhat  more  than  the  author’s  findings* 


Florida  certification  requirements 

There  are  several  ways  a person  may  qualify  to 
be  certified  by  the  State  Department  as  a science  teach- 
er. The  excerpt  below  explains  the  usual  requirements* 

Certification  covering  the  broad  field 
of  science  will  require  a minimum  of  32 
semester  hours.  Of  this  total,  8 semester 
hours  may  be  obtained  through  comprehensive 
courses  in  biological  and  physical  science* 

The  remainder  must  be  taken  in  separate 
subject  courses  which  must  include  at  least 
8 semester  hours  in  each  of  the  following* 

(a)  chemistry,  (b)  physics,  (c)  biology 
(botany  and  zoology),  and  if  possible, 
one  course  in  bacteriology. 
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Certification  in  the  separate  fields  of 
science* 

fifteen  (15)  semester  hours  in  the 
individual  subject  to  he  shown  (such  as 
biology,  chemistry,  or  physics)  are 
required,  four  of  which  may  be  earned  in 
general  comprehensive  courses. 

Certification  in  general  science, 
fwelve  (12)  semesxer  hours  are  required 
which  must  include  general  biology  and 
credit  in  physical  science.  (21; 

General  science  may  also  be  taught  in  ninth 
grade  by  persons  not  necessarily  qualified  as  outlined 
above.  Certification  standards  provide  that  certifi- 
cation in  any  one  of  several  subject  matter  areas  per- 
mits one  to  teach  many  subjects  including  general 
science  at  the  junior  high  level}  this  includes  ninth 
grade,  the  level  in  which  the  subject  is  commonly  taught. 

Rational  science  teacher  qualification  recommendations 
Authorities  in  the  field  of  science  education 
agree  that  for  prospective  science  teachers  about  one-half 
of  the  work  for  the  Baccalaureate  Degree  be  devoted  to 
science  courses.  This  recommendation  is  made  in  both  the 
thirty-first  (38)  and  the  forty-sixth  (39)  Yearbooks  of 
the  National  Society  for  the  Study  of  Education.  The 
American  Association  for  the  Advancement  of  Science  Co- 
operative Committee  on  Science  Teaching  has  consistently 
recognized  this  as  a sound  proposal  (3»  45)* 
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Using  these  recommendations  as  a standard  and 
interpreting  science  to  include  mathematics,  the  academic 
backgrounds  of  the  science  teachers  in  the  schools  visited 
were  evaluated.  For  the  purpose  of  this  appraisal,  60 

semester  hours  (undergraduate  and/or  graduate)  in  science 

' * , 

and  mathematics  were  taken  to  represent  "one-half  of  the 
work  for  the  Baccalaureate  Degree. " This  tended  to  give 
the  teachers  somewhat  of  an  advantage  over  the  specific 
recommendation  of  the  NSS1  and  the  AAAS. 

Findings  -pertaining  to  the  academic  background  of  the 
science  teachers 

The  data  for  these  findings  came  from  an  exam- 
ination of  records  on  file  with  the  Florida  State  Depart- 
ment  of  Education.  Two  hundred  one  science  teachers 
were  found  to  be  employed  in  the  81  schools  visited.  Of 
these,  141  were  white  and  60  were  Negro.  Of  the  white 
teachers,  87  were  teaching  full-time?  34  of  the  Negro 
science  teachers  were  classified  as  full-time.  The  dis- 
tribution of  the  science  teachers  with  respect  to  race  and 
whether  full-time  or  part-time  is  shown  in  Table  57. 

^For  purposes  of  this  study,  a full-time  science 
teacher  was  considered  to  be  one  who  taught  only  in  the 
various  fields  of  science?  a part-time  science  teacher 
was  one  who  taught  one  or  more  science  classes  and  some 
non-science  subject  or  subjects. 
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TABLE  57 

THE  NUMBER  OF  FULL-TIME  AND  PART-TIME  SCIENCE 
TEACHERS  IN  THE  SCHOOLS  VISITED, 
CLASSIFIED  ACCORDING  TO  RACE 


White 

Negro 

Total 

Full-time 

87 

34 

121 

Part-time 

54 

26 

80 

Total 

141 

60 

201 

Using  Florida  Certification  requirements  as  a 
standard,  examination  was  made  of  the  teachers*  records 
to  see  if  they  were  teaching  in  the  fields  of  their  cer- 
tification* The  results  of  this  search  are  tabulated  in 
Table  58. 

Reference  to  this  table  reveals  that  one  or  more 
classes  in  science  in  grades  9-  12  was  taught  by  315 
teachers  and  of  that  number  27  (8*6  per  cent)  were  not 
fully  certified  to  teach  the  science  course  taught*  It  is 
interesting  to  note  that  this  figure  agrees  to  the  number 
with  that  of  Sims  (49)  based  upon  a similar  study  made  in 
the  fall  of  1957*  Table  58  reveals  that  the  relative 
frequency  of  certification  violations  occurred  to  the 
greatest  extent  in  physics  (14*5  per  cent),  followed  in 
descending  order  by  chemistry  (13*6  per  cent),  biology 
(8.1  per  cent),  and  general  science  (1*3  per  cent).  With 
respect  to  the  science  teachers,  the  part-time  teachers 
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violated  certification  requirements  to  the  greatest  ex- 
tent* Pull-time  Negro  teachers  had  the  smallest  incidence 
of  certification  violations* 


TABLE  58 

THE  NUMBER  OP  SCIENCE  TEACHERS  TEACHING  CERTAIN 
SCIENCE  COURSES  AND  THE  NUMBER  TEACHING 
OUTSIDE  THEIR  AREA  OP  CERTIFICATION, 
ARRANGED  ACCORDING  TO  TEACHER  LOAD 
(FULL-TIME,  FT | PART-TIME,  PT) 

AND  RACE 


Number  of  Science  Teachers* 


Subject 

White 

Negro 

FT  87* 

PT  54* 

FT  34* 

PT  26* 

Totals 

6l+  Gen.  Sci* 

33 

20 

12 

13 

78 

Viola- 

tions 

0 

0 

1 

0 

1 

79+  Biology 

55 

32 

25 

11 

123 

Viola- 

tions 

1 

4 

2 

3 

10 

55+  Chemistry 

35 

8 

15 

8 

66 

Viola- 

tions 

5 

3 

1 

0 

9 

48+  Physics 

23 

12 

8 

5 

48 

Viola- 

tions 

5 

2 

0 

0 

7 

Totals 

146  11 

72  9 

60  4 

37  3 

315  27 

*The  number  of  teachers  in  the  category* 

+The  number  of  schools  in  which  the  subject  was 


taught* 
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From  the  foregoing,  it  is  clear  that  some  of 
the  students  in  Florida's  high  schools  were  studying 
science  subjects  under  the  guidance  of  teachers  not  qual- 
ified by  standards  recommended  by  the  state.  The  author 
made  an  attempt  to  ascertain  the  number  of  science  stu- 
dents thus  affected  but  this  effort  was  met  with 
frustration— the  data  did  not  lend  itself  to  analysis. 
However,  a very  crude  estimate  of  the  number  involved  was 
obtained  in  the  following  way*  78  general  science  teach- 
ers taught  the  subject  to  3»889  students— an  average  of 
50  students  per  teacher.  Since  one  general  science 
teacher  was  not  qualified  to  teach  the  subject,  about 
50  students  were  not  being  instructed  by  a certified 
teacher.  Using  this  method  for  estimating,  the  respective 
numbers  involved  for  biology,  chemistry,  and  physics  were 
720,  432,  and  189*  Thus,  the  total  estimate  of  students 
guided  by  non-qualified  science  teachers  was  1,391— 

7*4  per  cent  of  the  total  science  enrollment  in  the  8l 
schools  surveyed. 

Tables  59,  60,  61,  and  62  3how  the  average 
science  and  mathematics  background  of  the  general  sci- 
ence, biology,  chemistry,  and  physics  teachers  in 
the  81  schools  surveyed.  To  obtain  these  data,  refer- 
ence was  made  to  the  college  transcripts  of  each 
teacher.  When  necessary,  to  facilitate 
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the  acquisition  of  data  and  provide  uniformity,  college 
credits  have  "been  converted  to  semester  hours.  Thus, 
credits  shown  on  transcripts  in  quarter  hours  have  been 
multiplied  "by  two-thirds  to  make  the  necessary  conversion. 
Each  table  has  been  constructed  to  display  the  average 
academic  background  in  the  subject  that  the  teachers 
teach  and  in  certain  other  sciences  and  mathematics  as 
well | the  information  is  arranged  according  to  full-time, 
part-time,  and  race. 

Each  table,  therefore,  serves  as  a convenient 
instrument  for  comparing  the  academic  backgrounds  of  the 
teachers  with  the  recommendations  of  the  NSSE  and  the  AAAS— 
namely,  60  semester  hours  in  science  and  mathematics.  It 
was  not  suggested  by  these  organizations  that  the  chem- 
istry teacher,  for  example,  have  60  hours  of  chemistry, 
but  rather  a concentration  in  chemistry  supported  by  one 
or  more  strong  minors  in  allied  fields.  Assuming  24 
semester  hours  to  represent  a major  and  15  hours  a minor, 
the  foregoing  recommendations  provide  a balanced  back- 
ground-one which  should  be  sufficient  as  a "starter,”  and 
which  should  permit  access  to  further  development.  Thus, 
the  biology  teachers,  for  example,  would  be  expected  to 
have  a major  in  biology  consisting  of  no  less  than  24 
semester  hours,  and  one  or  more  minors  in  science  and/or 
mathematics  (at  least  one  in  science),  such  that  the 
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total  is  not  less  than  60  hours.  The  expectations  for  the 
chemistry  and  physics  teachers  are  similar.  The  general 
science  teachers  should  have  a "broad  general  background  in 
science  with  no  less  than  12  hours  in  each  of  three  dif- 
ferent science  subjects,  plus  additional  science  and/or 
mathematics  to  total  the  60  hours. 

The  recommendations  outlined  above  were  used  as 
criteria  to  judge  the  adequacy  of  the  academic  backgrounds 
in  science  of  the  general  science,  biology,  chemistry, 
and  physics  teachers  in  the  81  schools  surveyed. 

Examination  of  Table  59  discloses  the  pattern  of 
the  average  academic  background  of  45  full-time  and  33 
part-time  white  and  Negro  general  science  teachers.  It 
is  clear  that  these  averages  did  not  conform  to  the 
criteria  previously  suggested.  Accordingly,  these  teach- 
ers were  judged  to  be  insufficiently  qualified.  They  were 
strongest  in  biology  and  mathematics,  averaging  14  and  12 
semester  hours,  respectively!  they  averaged  but  four 
semester  hours  in  physics.  Of  this  group,  the  full-time 
Negro  teachers  were  the  best  qualified!  all  of  the  other 
teachers  had  about  the  same  qualifications.  The  data  sug- 
gest that  teachers  of  general  science  concentrated  their 
science  content  on  biology  and  chemistry;  they  usually 
took  about  two  courses  in  physics  and  mathematics  and  most 
have  had  one  course  in  another  science. 
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Eighty  full-time  and  43  part-time  white  and  Negro 
biology  teachers  have  their  average  science  and  mathe- 
matics credits  displayed  in  Table  60.  As  a group,  123 
teachers  did  not  average  a major  in  biology  or  a minor  in 
any  other  science  and/or  mathematics?  the  total  average 
academic  science  and  mathematics  background  for  these 
biology  teachers  was  44  hours— 16  less  than  the  60  recom- 
mended. Consequently,  they  were  not  adequately  qualified 
as  biology  teachers.  The  55  full-time  white  teachers  had 
the  strongest  background  in  biology  but  this  advantage 
was  not  significantly  larger  than  the  full-time  Negro 
biology  teachers.  The  data  indicate  that  the  full-time 
biology  teachers  were  better  prepared  than  the  part-time 
teachers.  The  mathematics  background  for  the  biology 
group  averaged  about  two  courses. 

Table  61  shows  the  preparation  for  the  50  full-time 
and  16  part-time  white  and  Negro  chemistry  teachers.  As 
a group,  they  averaged  19  semester  hours  in  chemistry, 

13  in  biology,  seven  in  physics,  and  nine  in  mathematics. 
The  total  average  in  science  and  mathematics  for  these 
66  teachers  was  50  semester  hours.  It  is  seen  that  this 
group  did  not  completely  satisfy  the  criteria  previously 
outlined  and  were  thus  judged  to  be  deficient.  The 
chemistry  teachers  appeared  to  have  remarkably  uniform 
backgrounds  and  no  significant  trend  was  suggested. 
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The  science  and  mathematics  foundation  of  the 
48  physics  teachers  is  shown  in  Table  62*  These  people 
averaged  eight  semester  hours  in  physics,  14  in  chemistry, 
16  in  biology,  and  ten  in  mathematics*  It  would  seem  that 
these  teachers  were  better  qualified  to  teach  any  of 
these-— except  physics*  Although,  as  a group,  the  science 
and  mathematics  total  average  of  51  hours  approached  the 
60  hours  enforced  here  as  a standard,  they  were  patently 
not  adequately  prepared  as  physics  teachers!  they  most 
nearly  met  the  description  of  general  science  teachers— 
lacking  but  a few  courses  to  be  eminently  qualified  in 
that  respect. 

Summary  of  academic  background  of  science  teachers 

In  terms  of  general  scientific  and  mathematical 
background,  the  physics  teachers  had  the  most  extensive 
foundation.  Following  this  group  in  descending  order 
were  the  teachers  of  chemistry,  biology,  and  general 
science* 

The  biology  teachers  had  the  greatest  depth  in 
their  subject  but  the  chemistry  teachers  were  a close 
second.  Having  less  than  half  the  average  of  either 
biology  or  chemistry  teachers  in  this  respect  were  the 
physics  teachers— the  group  found  to  be  the  least  qual- 
ified to  teach. 
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As  a group,  the  science  teachers  in  the  schools 
surveyed  were  insufficiently  prepared  as  science  teach- 
ers* 

Findings  -pertaining  to  the  perceptions  of  the  science 
teachers 

In  order  to  test  if  the  science  teachers  sub- 
stantially agreed  with  the  findings  of  the  previous 
chapter,  they  were  asked,  "What  seems  to  be  the  greatest 
difficulty  that  you  encounter  in  your  science  classes? M 
An  item  analysis  of  the  201  discernible  responses  to  this 
query  was  made  by  placing  each  response  into  one  of  the 
following  five  categories J (l)  replies  pertaining  to 
insufficiencies  (equipment,  supplies,  laboratories,  etc*); 
(2)  replies  pertaining  to  the  quality  of  students  (slow 
learners,  no  grouping,  sloppy  study  habits,  student  atti- 
tudes, etc*  );  (3)  replies  pertaining  to  time  (lack  of 
time  for  teachers  to  prepare,  length  of  class  period,  no 
time  provided  for  laboratory  experiences,  etc*);  (4)  re- 
plies pertaining  to  over-crowded  conditions;  and  (5)  re- 

•'■j.'.' 

plies  pertaining  to  any  other  topic*  It  was  found  that 
50  per  cent  of  the  replies  related  to  insufficient  facil- 
ities, 23  per  cent  related  to  the  quality  of  the  student, 
17  per  cent  related  to  considerations  of  time,  5 per  cent 
related  to  over-crowding,  and  the  remaining  5 per  cent 
related  to  several  other  topics* 
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Inasmuch  as  many  of  the  respondees  submitted  more 
than  one  answer  to  the  foregoing  question,  the  relative 
significance  of  any  response  could  have  been  distorted* 
Assuming  that  the  first  response  offered  by  an  individual 
is  usually  a reflection  of  intensity  of  perceptions,  an 
item  analysis  of  them  was  made*  This  consideration  re- 
vealed that  of  the  125  initial  responses  to  the  question, 
43  per  cent  were  related  to  insufficiencies,  28  per  cent 
were  related  to  student  quality,  12  per  cent  were  related 
to  time  considerations,  9 per  cent  to  over-crowding , and 
10  per  cent  related  to  all  other  topics*  In  order  to 
facilitate  comparison  of  the  two  analyses,  Table  63  was 
constructed* 

TABLE  63 

COMPARISON  OP  THE  INITIAL  RESPONSES  AND  ALL  THE 
RESPONSES  TO  A QUESTION  CONCERNING  TEACHER 
DIFFICULTY  IN  SCIENCE  CLASSROOM 


Relative  Frequency 
(Per  Cent )— Initial 
Response 

Category 

Relative  Frequency 
(Per  Cent)— All 
Responses 

43 

Insufficiencies 

50 

28 

Student  quality 

23 

12 

Time  consider- 
ations 

17 

9 

Over-crowding 

5 

8 

All  others 

5 
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It  is  seen  that  the  two  groups  have  similar  dis- 
tributions# If  the  initial  response  indicated  what 
teachers  felt  most  intensely,  it  is  obvious  that  the 
largest  portion  of  them  shared  the  same  attitudes*  The 
data  indicate  that  more  than  40  per  cent  of  the  teachers 
responding  to  the  questionnaire  perceived  that  the  equip- 
ment and  facilities  with  which  they  worked  were  inade- 
quate. This  difficulty  was  exposed  as  the  domain  of 
greatest  teacher  concensus i they  substantially  agreed 
with  the  findings  of  Chapter  III* 

In  order  to  assay  the  feelings  of  teachers  with 
respect  to  their  own  academic  needs,  they  were  asked  to 
respond  to  the  followings  "Given  the  opportunity,  what 
courses  would  you  take  to  add  to  your  competency  as  a 
teacher?  Please  list  them  in  order  of  preference. " It 
was  assumed  that  an  analysis  of  the  responses  to  this 
question  would  reveal  whether  the  teachers  saw  themselves 
in  need  of  content  in  science  or  something  else* 

One  hundred  nine  teachers  listed  a total  of  294 
specific  selections  of  which  75*5  per  cent  represented 
science  content*  Inasmuch  as  the  question  imposed  an 
ordered  choice,  the  109  first  responses  were  also  ana- 
lyzed* To  do  this,  the  initial  choice  of  each  respondent 
was  grouped  according  to  science  content,  science  edu- 
cation (methods),  mathematics,  and  any  other  preference 
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was  placed  in  one  inclusive  category.  Science  content  ac- 
counted for  72*5  per  cent  of  this  distribution}  science 
education,  12.7  per  cent}  mathematics,  6.4  per  cent;  and 
"all  others,"  the  balance.  These  statistics  do  not 
testify  that  the  science  teachers  acknowledged  weaknesses 
in  their  comprehension  of  science  content  (though  this 
may  have  been  so ) but  rather  that  science  content  was  the 
background  that  they  were  desirous  of  reinforcing  to  help 
them  do  a better  job  in  the  classroom. 

It  is  of  interest  to  note  that  the  particular 
branch  of  science  most  often  mentioned  by  the  teachers 
was  biology-— the  area  in  which  (with  respect  to  academic 
foundation)  they  seem  to  be  the  most  qualified.  The 
reasons  for  this  are  not  clear.  Further  research  in  this 
area  is  suggested. 

Summary  of  findings  related  to  teacher  perceptions 

From  an  analysis  of  responses  to  a questionnaire, 
the  science  teachers  were  found,  (l)  to  feel  that  the  lack 
of  equipment  and  facilities  for  science  instruction  was  a 
determent  in  their  classrooms,  and  (2)  that  they  were  in 
need  of  additional  subject  matter  content  in  science. 
Inasmuch  as  behavior  is  a function  of  how  a situation  is 
perceived,  it  is  likely  that  the  performance  of  Florida's 
science  teachers  will  improve  if  the  conditions  mentioned 
here  are  rectified. 


V.  SURVEY  SUMMARY 


Introduction 

The  purpose  of  this  study  has  been  to  survey  cer- 
tain selected  provisions  relative  to  science  teaching  in 
a 25  per  cent  random  sample  of  the  high  schools  in  Florida 
during  the  academic  year  1958-59*  Three  areas  of  concern 
were  chosen  for  investigation:  (l)  science  course  offer- 

ings and  enrollments;  (2)  the  facilities  and  equipment 
used  in  teaching  science;  and  (3)  the  academic  qualifi- 
cations of  the  science  teachers.  The  collection  of  data 
was  made  by  the  author,  independent  of  and  in  conjunction 
with,  a survey  team  (of  which  the  author  was  a member) 
selected  to  visit  the  high  schools  and  complete  itemized 
instruments  relative  to  offerings  and  enrollments,  and  the 
facilities  and  equipment  for  science  instruction.  The 
data  pertinent  to  the  academic  background  of  the  science 
teachers  were  obtained  from  an  analysis  of  their  college 
transcripts.  Additional  information  concerning  the  per- 
ceptions of  the  science  teachers  was  secured  from  an 
analysis  of  their  responses  to  a questionnaire. 

Inasmuch  as  the  Florida  Department  of  Education 
provides  for  two  distinct  school  systems,  white  and  Negro, 
the  detailed  treatment  of  the  data  and  the  findings 
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has  followed  suit*  However,  over-all  summaries  based  upon 
all  schools  have  been  included*  This  was  done  because  the 
study  was  conducted  in  conjunction  with  the  United  States 
Office  of  Education  and  the  University  of  Toledo  as  part 
of  a seven  state  project  (31),  and  uniformity  of  the 
treatment  of  the  data  was  essential  for  comparisons  be- 
tween the  several  states  involved  in  the  study. 

Summary  of  major  findings 

The  major  findings  of  this  study  are  summarized  as 

follows  * 

1*  With  respect  to  science  course  offerings,  it 
was  found  that  the  Florida  schools  very 
slightly  exceeded  the  offerings  in  science 
of  the  nation  as  a whole.  That  is,  the 
percentage  of  the  Florida  schools  offering 
any  one  of,  or  a combination  of,  general 
science,  biology,  chemistry,  and  physics 
was  greater  than  the  combined  average  of  all 
of  the  other  states. 

2.  The  number  of  different  science  courses  offered 
in  the  Florida  schools  was  found  to  be  related 
'"to  school  size.  Almost  without  exception, 
the  larger  the  enrollment  of  a school,  the 
more  extensive  its  science  curriculum. 
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3.  Access  to  science  courses  was  denied  to  the 
greatest  extent  students  enrolled  in  schools 
having  less  than  500  pupils. 

4*  The  average  science  class  in  the  schools 

surveyed  was  found  to  be  composed  of  27  stu- 
dents (the  same  as  the  national  average); 
the  larger  schools  were  found  to  have  the 
largest  science  classes. 

5*  Nearly  two-thirds  of  the  students  enrolled  in 
the  high  schools  surveyed  were  talcing  one  or 
more  science  courses.  Biology,  the  most 
popular  subject  (required  by  the  state), 
accounted  for  almost  half  of  these.  Eleven 
per  cent  of  the  students  enrolled  in  the  last 
four  years  of  school  were  taking  chemistry 
and  5 per  cent,  physics. 

6.  On  the  basis  of  science  teacher  judgments 
made  at  the  time  of  the  survey,  the  quality 
and  the  quantity  of  equipment  and  facilities 
for  science  instruction  was  rated  in  the 
following  descending  order!  chemistry, 
general  science,  biology,  and  physics. 

7*  On  the  basis  of  an  equipment  index,  items 
for  the  teaching  of  chemistry  were  found 
to  be  the  most  available;  following,  in 
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descending  order,  were  biology,  physics, 
and  general  science. 

8.  Of  the  315  teachers  instructing  one  or  more 
sections  of  science  (grades  9-12),  8.6 
per  cent  were  not  fully  certified  according 
to  Florida  certification  requirements  in 
effect  as  of  June,  1959.  These  violations 
were  greatest  among  the  physics  teachers, 
followed  in  descending  order  by  the  teachers 
of  chemistry,  biology,  and  general  science. 
The  part-time  science  teachers  were  found  to 
be  the  most  frequent  violators  of  state 
certification  requirements. 

9*  Although  some  of  the  high  schools  were 
moderately  well  equipped,  most  were  so 
deficient  in  needed  items  as  to  seriously 
impair  an  effective  science  program.  From 
an  inventory  of  38O  basic  items  commonly  used 
in  teaching  general  science,  biology,  chem- 
istry, and  physics,  it  was  found  that  most 
schools  teaching  these  subjects  had  fewer 
than  half. 

10.  According  to  recommendations  outlined  by  the 
National  Society  for  the  Study  of  Education 
and  the  American  Association  for  the 
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Advancement  of  Science,  the  average  science 
teacher  in  the  schools  surveyed  was  found 
to  have  deficiencies  in  academic  preparation, 
both  in  the  subject  taught  and  related 
subjects*  Using  24  semester  hours  as  recom- 
mended minimum  preparation,  the  following 
deficiencies  were  exposed*  the  biology 
teachers  had  an  average  of  21  semester  hours 
in  biology;  the  chemistry  teachers  had  an 
average  of  19  hours  in  chemistry;  and  the 
physics  teachers  had  an  average  of  eight 
semester  hours  in  physics* 

11*  Almost  one-half  of  the  science  teachers  in 
the  81  schools  surveyed  indicated  that  lack 
of  equipment  and  supplies  was  their  greatest 
source  of  difficulty  in  their  science 
classes. 

12*  Nearly  three-fourths  of  the  science  teachers 
in  the  8l  schools  acknowledged  a desire  to 
take  courses  in  science  content  in  order  to 
add  to  their  competency  as  teachers* 

Reactions  of  the  survey  team 

At  the  outset  of  this  study,  the  group  selected 


to  visit  the  schools  voiced  a desire  to  do  more  than 
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merely  act  as  agents  to  gather  data.  They  thought  it 
important  that  some  mention  of  their  reactions  be  incor- 
porated in  this  study  and  recommended  that  their  per- 
ceptions be  included  because  they  thought  that  their  re- 
ports would  describe  situations  not  necessarily  treated 
in  the  instruments.  Inasmuch  as  the  individuals  selected 
for  the  visitation  committee  were  men  who,  to  a great  ex- 
tent, shared  a common  background  in  science  education,  it 
was  decided  that  their  recommendation  was  well  advised. 
Furthermore,  it  would  be  significant  to  note  the  extent 
of  the  agreement  between  the  findings  of  the  author,  the 
reports  of  the  teachers,  and  the  reactions  of  the  vis- 
itation staff— concensus  would  permit  more  confidence  in 
the  findings. 

After  completion  of  the  survey,  each  member  of  the 
team  was  requested  to  submit  a reaction  report;  they  are 
included  in  Appendix  VI.  An  analysis  of  these  reactions 
revealed  almost  complete  agreement  between  individuals 
with  respect  to  equipment  and  facilities.  The  impli- 
cation of  their  comments  supports  both  the  remarks  of  the 
teachers  who  returned  a questionnaire  and  the  findings  of 
this  survey.  The  reader  is  referred  to  these  reactions 
to  note  the  remarkable  similarity  of  expression. 
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Recommendations 

The  findings  of  this  survey  indicate  that  there  is 
a serious  need  for  the  high  schools  in  Florida  to  expand 
their  science  curriculum.  This  is  particularly  true  of 
the  schools  in  which  the  enrollment  is  less  than  200.  The 
neglect  of  this  factor  in  these  schools  is  such  that 
80  per  cent  of  the  students  are  denied  access  to  a four 
year  science  sequence. 

The  findings  of  this  study  also  indicate  that  there 
is  a necessity  to  expand  many  of  the  provisions  presently 
made  available  for  science  instruction,  and  to  construct 
them  where  they  are  non-existent.  In  some  schools,  the 
poverty  of  these  things  is  so  real  that  the  only  pro- 
visions for  science  are  a teacher,  a textbook,  a classroom, 
and  little  else.  The  lack  of  suitable  facilities  and 
equipment  is  such  a significant  determent  that  frequently 
the  values  that  may  be  derived  from  giving  students  an 
opportunity  to  gain  first-hand  experiences  from  lecture- 
demonstrations  or  laboratory  classes  are  not  achieved.  It 
is  recommended  that  each  school  have  as  minimum  equipment 
those  items  which  will  permit  a broad  range  of  experiences 
in  each  of  the  sciences  taught. 

Science  teachers  need  time  and/or  assistants  to 
help  prepare  for  class  and  maintain  equipment.  In  many 
schools,  it  would  found  that  science  teachers  were  so 
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occupied,  that  they  had  little  time  to  use  what  equipment 
* 

they  did  possess;  items  which  could  have  been  used  were 
often  ignored#  The  load  of  a science  teacher  affects  his 
attitudes  and  willingness  to  work  with  students-— not  only 
in  the  classroom  hut  on  projects,  fair,  and  clubs,  all 
of  which  are  conducive  to  developing  science  talent* 

Much  of  the  equipment  used  in  teaching  the  various 
high  school  science  courses  is  expensive  and  many  items, 
however  desirable,  have  limited  use*  In  schools  with 
small  enrollments,  these  considerations  are  probably  the 
reasons  for  meager  facilities  and  equipment*  Two  alterna- 
tives are  suggested:  consolidation  and/or  a central 

supply  for  science  materials.  The  effective  use  of  man- 
power and  the  school  plant  that  results  from  consoli- 
dation is  so  well  know  that  there  is  no  need  to  elaborate 
any  further*  A science  materials  center  is  suggested  as 
a source  of  borrowed  equipment.  A county  system,  for 
example,  could  organize  a central  agency,  the  respon- 
sibility of  which  would  be  to  work  with  science  teachers 
and  loan  them  needed  items  of  equipment.  With  planning 
and  cooperation,  the  utilization  of  such  a center  could 
be  both  large  scale  and  efficient. 

It  is  recommended  that  every  effort  be  made  to  ex- 
tend to  in-service  science  teachers  opportunities  to  add 
to  their  academic  background.  In  a study  pertaining  to 
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science  achievement  in  biology  and  chemistry  (5),  it  was 
disclosed  that  the  achievement  of  students  varied  di- 
rectly as  the  preparation  of  their  teachers.  It  is 
recognized  that  achievement  is  not  the  sole  desirable 
outcome  of  a science  program — but  it  is  important. 

Inasmuch  as  the  science  teachers  in  the  schools  surveyed 
were  found  to  be  deficient  in  their  academic  preparation, 
it  is  strongly  urged  that  school  officials  encourage  them 
to  minimize  this  shortcoming.  Many  science  teachers 
themselves  acknowledged  a desire  to  re-enforce  their 
foundation  in  science  content.  Supervisory  personnel 
should  capitalize  on  this  fact  and  make  it  possible  for 
these  teachers  to  do  so  by  providing  in-service  science 
institutes  or  seminars. 

Conclusion 

In  an  unpublished  doctor's  dissertation  concerned 
with  the  relationships  between  certain  socio-economic 
factors,  intelligence,  and  the  academic  achievement  of 
Florida  high  school  seniors  (11 ),  it  was  found  that 
achievement  in  natural  science  was  more  a result  of  formal 
instruction  in  school  than  a matter  of  home  and  environ- 
mental associations  and  influences.  If  the  schools  act  as 
a primary  agency  which  generates  student  understandings  in 
the  natural  sciences,  it  follows  that  they  should  be 
optimally  endowed.  This  study  has  demonstrated  that  there 
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are  certain  important  elements  in  the  science  programs  in 
the  Florida  schools  which  are  in  need  of  improvement# 

Most  of  the  factors  chosen  for  investigation  were  found 
to  he  so  limited  as  to  seriously  threaten  the  academic  op- 
portunity of  many  of  Florida’s  high  school  students.  If 
the  enrollment  in  Florida’s  schools  continues  to  change  at 
the  present  rate,  concerted  effort  must  he  made  to  mitigate 
the  present  critical  situation  in  science  education. 

At  the  time  that  this  study  was  initiated,  school 
officials  in  Florida  were  beginning  to  take  advantage  of 
funds  made  available  for  up-grading  science  instruction 
under  certain  provisions  of  the  National  Defense  Edu- 
cation Act.  It  will  he  interesting,  some  years  hence,  to 
observe  what  change  this  influence  has  encouraged.  The 
author  sincerely  hopes  that  this  study  will  provide  a 
benchmark— a point  of  reference  which,  in  the  future,  will 
be  pointed  to  as  an  indicator  to  demonstrate  hov;  far  we 
have  come.  Caution,  however,  should  be  observed  for  the 
elements  investigated  in  this  study  may  become  obsolete. 
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UNIVERSITY  OF  FLORIDA 
GAINESVILLE 


College  of  Education 


February  19*  1959 


Tiiis  letter  is  to  inquire  if  you  would  be  willing 
to  participate  in  a Five  State-Wide  Science  Facilities 
Study  planned  and  beaded  by  Dr.  Charles  L.  Koelsche,  who 
is  a specialist  for  science  in  the  United  States  Office 
of  Education*  along  with  Dr.  Obourn.  Funds  are  available 
to  reimburse  you  if  you  are  interested  and  can  find  time 
to  participate  in  this  study. 

It  is  proposed  to  make  a careful  Inventory  or 
survey  of  the  equipment  and  facilities  available  in  a 
twenty— five  per  cent  random  sample  of  the  high  schools  of 
Florida  and  four  other  states.  Dr.  Koelsche  has  prepared 
the  inventory  which  he  is  concerned  to  have  carried  out, 
but  we  at  the  University  of  Florida  would  like  to  get  some 
additional  information  while  visiting  these  schools. 

Mr.  Shep  Faber,  a graduate  student  in  science  education 
who  is  preparing  an  inventory  for  this  part  of  the  study, 
plans  to  use  his  inventory  and  his  participation  in  the 
study  in  connection  with  his  doctoral  dissertation.  Among 
the  other  states  participating  in  the  study  are 
South  Carolina,  Ohio  and  Wisconsin. 

This  seems  a timely  study  for,  as  you  know,  funds 
are  available  from  the  National  Defense  Education  Act  for 
supplementing  local  resources  in  the  purchase  of  needed 
facilities.  In  order  to  have  some  idea  of  what  facilities 
are  needed,  it  is  necessary  to  have  an  idea  of  the  facil- 
ities tiEfc  are  presently  available.  It  is  hoped,  also,  to 
get  some  evidence  of  the  relationship  of  adequate  facil- 
ities to  adequate  teaching. 

Dr.  Koelsche  has  worked  out  plans  for  the  prosecution 
of  the  project  somewhat  as  follows* 

1.  In  each  state  there  is  to  be  a committee  organized 
with  a chairman  from  one  of  the  universities  and 
with  sufficient  field  workers  to  collect  the  data. 

The  number  of  schools  to  be  visited  will  be 
approximately  twenty  schools  by  each  person.  In 
order  to  work  out  all  details  and  obtain  helpful 
suggestions  from  each  state's  personnel, 

Dr.  Koelsche  plans  to  meet  with  the  various  groups. 
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We  are  expecting  him  to  meet  with  Mr.  Faber 
and  myself  on  Sunday,  March  15,  and  then  with 
the  Florida  committee  on  March  16. 

2.  It  is  proposed  that  the  committee  members  try  out 
their  observations  in  the  field  and  that  they  come 
back  for  a second  meeting.  We  are  suggesting 
torch  28  as  the  date  for  this  second  meeting. 

3*  After  studying  the  results  and  discussing  the 

pilot  study,  then  it  seems  that  the  field  workers 
should  be  able  to  go  out  into  the  field  and  observe 
in  the  schools  that  have  been  assigned  to  them. 

It  is  planned  to  have  different  committee  members 
work  the  section  of  the  state  near  their  home. 

4.  If  you  participate  in  this  project  (and  if  you 
cannot  participate  I hope  you  will  suggest  a name 
of  someone  who  might  help  in  this  study)  you  would 
have  the  following  demands  on  your  times 

a.  A trip  to  Gainesville  to  be  here  Monday, 
torch  16,  and  again  to  be  here  Saturday, 
torch  28. 

b.  The  planned  visits  in  certain  selected 
schools  during  the  interim  period,  and  then 
the  planned  visits  in  perhaps  fifteen  to 
twenty  schools  during  April. 

c*  There  will  probably  be  a follow-up  meeting 
in  Gainesville  after  the  visitations  have 
been  made. 

5*  For  this  you  would  receive  travel  and  per  diem  ex- 
penses when  on  your  trips  to  Gainesville,  and  the 
same  is  true  when  out  observing  the  schools,  plus 
ten  dollars  for  each  school  visited. 

These  are  the  arrangements  that  I understand  as 
conveyed  to  me  over  the  phone  by  Dr.  Koelsche.  It  appears 
to  be  an  interesting  project  and  a worthwhile  one.  I do 
hope  that  you  can  participate,  but  if  you  cannot,  please 
suggest  someone  who  may  participate  in  your  section  of  the 
state,  toy  I hear  from  you  right  away  so  that  we  may  get 
this  project  launched. 


Cordially , 


N.  E.  Bingham 
Professor  of  Science 
Education 


NEB: am 
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FACILITIES  AND  EQUIPMENT  PRESENTLY  AVAILABLE  FOR 
TEACHING  SCIENCE  IN  THE  HIGH  SCHOOLS 

by 

Charles  L.  Koelsche,  Specialist  for  Secondary-School 
Science,  U.  S.  Office  of  Education, 

Washington  25 , D*  C* , and 

Archie  N#  Solberg,  Professor  and  Chairman,  Department  of 
Biology,  University  of  Toledo,  Toledo  6,  Ohio 

A cooperative  research  project  sponsored  jointly  by 
the  Cooperative  Research  Branch  of  the  U*  S.  Office  of 
Education  and  the  University  of  Toledo  - administered 
through  the  Research  Foundation  of  the  University  of  Toledo, 
Toledo  6,  Ohio* 

The  following  states  are  participating  in  this  study: 
Florida,  Illinois,  Massachusetts,  North  Dakota,  Ohio, 

South  Carolina,  and  Wisconsin. 

CHECK  LIST*  For  use  of  state  committee  members  visiting 
high  schools. 

Name  of  high  school  visited 
Address  

Sireei  diiy  State 

Grades  included  in  this  school:  (Place  an  Mx"  in  the 

applicable  space. ) 

______  7 through  12;  ________  9 through  12;  to  through  12. 

Total  enrollment  by  grade:  9th  grade;  10th  grade; 

11th  grade;  12th  grade. 

Total  enrollment  in  grades  9 through  12:  ; 10  through 

12  . 

(Senior  H.S.  only) 

What  science  courses  are  being  offered  during  1958-59: 

If  offered,  give 

No.  of  Sections  Total  enrollment 
(If  not  offered,  leave  these  spaces  blank.) 

General  Science  _____ _ 


Biology 

Chemistry 

Physics 
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Others  - list 


What  science  courses  does  this  high  school  plan  to  offer 
next  year  - 1959-60? 

List 


Indicate  the  current  status  of  facilities  by  placing 
an  "x"  in  the  space  provided  at  the  left  of  the  most 
applicable  itemls).  If  the  facilities  in  this  school 
consists  of  more  than  one  room-laboratory  and/or  a room 
and  separate  laboratory,  please  complete  separate  extra 
sheet (s)  in  order  to  convey  the  true  situation  as  you  find 
it.  This  and  three  extra  sheets,  however,  should  be  the 
maximum,  irrespective  of  the  number  of  rooms  and  labora- 
tories, since  an  "average H picture  for  each  of  the  follow- 
ing science  areas  is  all  that  is  desired*  general  science? 
biology;  chemistry;  and  physics*  Should  you  find  advanced 
or  special  courses  being  offered,  feel  free  to  complete 
forms  for  them  if  they  use  other  facilities  than  those 
already  covered. 

Science  areas  using  the  facilities  check  below  are*  _____ 


Number  of  rooms  involved  ; Number  of laboratories 

involved  • 


ROOM  SPACE 

. ....  1.  Separate  recitation  and  laboratory  rooms  for  each 

science  area. 


• • • • • 2.  Combination  classroom  and  laboratory  for  each 

science  area* 

. ....  3.  Regular  classroom  - no  special  science  room 

available. 


4*  Same  as  (1)  except  multipurpose  for  two  or  more 
science  areas* 

5*  Same  as  (2)  except  multipurpose  for  two  or  more 
science  areas. 

6.  Same  as  (3)  except  a special  movable  lecture- 
demonstration  table  of  adequate  size  and 
satisfactorily  equipped  is  available. 
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.....  7*  The  location  of  the  recitation  and  laboratory 

rooms  is  such  that  enlargement  and  modernization 
is  possible. 

• • . . . 8.  On  an  eight  by  eleven  and  one-half  piece  of  graph 

paper  ruled  four  squares  to  the  inch,  draw  a 
rough  sketch  of  a typical  room  and  laboratory 
arrangement  of  facilities  for  teaching  each 
science  in  this  school.  (No  more  than  four  such 
pictures  for  any  one  school. ) 


PRESENTATION  FACILITIES 


. . . . 
. . . . 


1. 

2. 


Lecture-demonstration  desk. 

Sink  with  running  water  on  desk  or  in  room. 


. . . ♦ 
. . . * 
« . . . 
. . . . 


• • . • 
. . . . 


* . . . 


3 

4 

5 

6 

7 

8 
9 

10 

11 


* . ♦ * 


* * . . 


. . • . 


12 

13 

14 

15 

16, 


Gas  outlet. 

A.  C*  electrical  outlet. 

L.  C*  electrical  outlet. 

Fume  hood* 

Compressed  air  outlet. 

Lighting  is  adequate. 

Ventilation  is  adequate. 

Bulletin  board. 

Room  can  be  darkened  for  slides,  film  strips, 
and  movie  projection. 

»' 

Motion  picture  projection  equipment  is  available. 

Slide  projection  equipment  is  available. 

Filmstrip  projection  equipment  is  available. 

Room  has  elevated  seating  or  elevated  lecture- 
demonstration  desk. 

Give  the  approximate  average  square  footage  of 
usable  chalkboard  area  in  roomfs)  used  for 
teaching  science. 
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I *! 


» • • » * 


• • • * • 


• • • * * 
«•••• 


• • • • • 


* « * » * 


* . * * » 


LABORATORY  FACILITIES  (Check  these  items  even 

when  the  lecture  and  labor- 
atory room  are  together* ) 

1*  Running  water  and  sink  or  trough  on  each 
table  or  desk. 

2.  Running  water  and  sink  in  room  but  not  on  each 
table. 

3*  Gas  outlet  on  each  table. 

4*  Compressed  are  outlet  available  in  room. 

5*  A.  C«  electrical  outlet  in  room. 

6.  D.  C.  electrical  outlet  in  room. 

7*  Fume  hood(s). 

8.  Window  or  forced-air  ventilation  is  adequate. 

9.  Window  and  wall  shelves* 

10.  Open  reagent  and/or  storage  shelves. 

11*  Closed  storage  cupboards. 

12.  Separate  storage  and  supply  room. 

13.  Equipment  lockers  are  available  in  laboratory 
for  student  use* 

14*  Give  the  approximate  average  square  footage  of 
usable  chalkboard  area  in  laboratories. 

15.  Laboratory  lighting  is  adequate. 


wrrsn-RT.T.AWTaous  FACILITIES 

.....  1#  Separate  office  space  for  the  personal  use  of 

the  instructor. 

•*•*.  2.  Preparation  room  and/or  teacher  work  room. 

3.  Stock  room  adjoins  or  is  easily  accessible  from 

the  lecture-recitation  or  laboratory  space. 

,*•••  4.  Are  stock  room  storage  shelves  and/or  cupboards 

adequate? 

5*  Dark  room  for  photography. 
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•••••  6* *  Separate  project  room  for  student  use* 

• •••*  7*  Periodical  reference  material  is  available  in 

the  classroom. 

•*•••  8.  Book  reference  material  is  available  in  the 

classroom. 


9. 

10. 

11. 

♦ . . . . 12* 

13. 


14. 


Exhibit  cases. 

Plant  growing  room  or  greenhouse. 

Animal  room  or  house. 

Safe  audio-visual  equipment  storage  space  avail- 
able. 

J i f 

Periodicals  and  other  current  reference 
materials  are  available  in  the  school  library. 

Others*  (Please  specify* ) 


> ; i 


GENERAL  OBSERVATIONS  ON  FACILITIES 

In  consultation  with  the  science  teacher(s),  select 
the  item  which  best  describes  the  situation  in  this  school 
and  place  its  number  in  the  space  at  the  left  of  each 
statement. 

i fit) 

1*  Science  facilities  on  the  whole  are 

1.  good 
2.  fair 
3*  poor. 

.....  2.  There  is  (l)  too  much,  (2)  adequate,  (3)  inadequate 

laboratory  space  per  student  in  this  school's 
facilities. 

* * * * * 3*  The  use  of  community  resources  in  their  natural 

setting  - field  trips  - by  this  school  is  best 
described  by  which  of  the  following? 

1.  Frequently  used. 

2.  Moderately  used* 

3*  Seldom  used. 

4.  Not  used. 

4.  Laboratory  and  demonstration  equipment  is 

1.  well  maintained. 

2.  indifferently  maintained. 

3*  poorly  maintained. 
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5*  Laboratory  and  demonstration  equipment  is 

1*  all  out-dated. 

2*  all  fairly  new. 

3*  more  out-dated  than  new. 

4*  more  new  than  out-dated. 

. ....  6*  This  school  (l)  maintains,  (2)  does  not  maintain, 

a current  running  inventory  of  laboratory  and 
demonstration  equipment  and  supplies. 


.«•••  7*  The  science  teachers  in  this  school  have  (l)  no, 

(2)  one,  (3)  two,  (4)  three,  (5)  four  or  more, 
hours  per  week  of  special  time  allocated  for 
the  preparation  of  laboratory  work  and  demon- 
strations. 


EQUIPMENT  - GENERAL  PROVISIONS 

In  consultation  with  the  science  teachers,  select 
the  item  which  best  describes  the  situation  in  this  school 
and  place  its  number  in  the  space  at  the  left  of  each 
statement , or  enter  an  MxM  in  the  space  provided  at  the 
left  of  the  most  applicable  item(s). 

.....  1.  This  school  (l)  has,  (2)  does  not  have,  an 

annual  budget  for  the  purchase  of  permanent 
equipment. 


2.  This  school  (l)  has,  (2)  does  not  have,  an  annual 
budget  for  the  purchase  of  consumable  supplies. 


**.f.  3*  This  school  (l)  charges,  (2)  does  not  charge, 

a laboratory  fee. 

«••••  4,  This  school  (l)  collects,  (2)  does  not  collect, 

a breakage  deposit  which  is  refundable  less 
any  breakage  costs. 

•••••  5*  The  science  department  in  this  school  (1)  can, 

(2)  cannot,  spend  the  laboratory  and  breakage 
fees  collected  without  restrictions  from  the 
administration. 


6.  If your  answer  is  (2)  to  the  above  item,  these 
fees  become 

1.  a part  of  the  general  fund* 

2.  a special  fund  for  purchase  of  future 
equipment  and/or  supplies. 

3*  others.  (Please  specify. ) 
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Special  sources  of  funds* 


7. 

Parent-teachers  association. 

♦ ♦ • • • 

8, 

Local  service  clubs,  such  as  Kiwanis. 

• ••it 

9. 

A school  benefit  program  or  party. 

• « • • • 

10. 

Admission  receipts  from  exhibits  or  science 
fairs. 

• • • • • 

11. 

Interested  parent  or  citizen. 

• • • * • 

12. 

A local  scientifical  society. 

13* 

A local  industry. 

14. 

Others.  (Please  specify. ) 

General  plan  used  for  purchasing  equipment* 


..... 

1. 

Each  science  teacher  orders  directly  from 
supply  houses. 

2. 

Head  of  the  science  department  orders  for  all 
of  his  teachers  from  supply  houses. 

««••• 

3* 

Principal  orders  for  all  the  teachers  from 
supply  houses. 

. . . . . 

4* 

Superintendent  orders  for  all  the  teachers  from 
supply  houses. 

. . . . * 

5. 

All  orders  are  pooled  and  bids  are  obtained 
from  several  suppliers;  the  lowest  bidder  fill- 
ing the  order. 

6. 

All  orders  are  processed  through  a central  pur- 
chasing agency;  then  purchased  from  supply 
houses. 

* • • • • 

7. 

Contract  made  with  one  supplier  who  furnishes 
equipment  and  supplies  as” ordered. 

* • • ♦ ♦ 

8. 

Others.  (Please  specify. ) 

Sources  of  borrowed  and/or  donated  equipments 
1*  Institutions  of  higher  learning* 

2.  Hospitals* 

3*  Doctor*s  offices* 

4*  Professional  societies,  such  as  American 
Chemical  Society. 

5»  Industry. 

6*  Garages* 

7 • Pilling  stations. 

8*  Stores* 

9*  Government  surplus  property  programs. 

10.  Others.  (Please  specify. ) 


Miscellaneous » 

1.  Did  this  school  or  school  system  have  a 1958-59 
budget  item  for  the  purchase  of  science  equip- 
ment? If  so,  give  the  approximate  amount  in 
the  space  at  the  left. 

2.  This  amount  represented  a (an)  (l)  increase,  (2) 
decrease,  (3)  no  change,  from  the  1957-58  allot- 


3*  Did  this  school  or  school  system  have  a 1958-59 
budget  item  for  the  purchase  of  consumable  sci- 
ence supplies?  If  so,  give  the  approximate 
amount  in  the  space  at  the  left. 

4.  J J ~ ~ 7 ' * 


allotment* 

(If  more  than  one  high  school  was  involved  in  these 
appropriations,  give  the  number  of  schools  in- 
volved here  . ) 

5*  To  what  extent  is  improvised  equipment  utilized? 
(Include  things  which  the  students  bring  in  and 
make.  ) 


ment. 


164 


1.  Not  all. 

2.  Seldom. 

3«  Moderately. 

4*  Frequently. 

This  form  was  completed  by  _____ _____ _________ 

■ r '<»  ■ f ..  r 

state  committee  member  in  cooperation  with 

. principal  ( ) or  teacher  ( ),  this 
day  of  . 1959* 


Please  note : Use  the  back  of  this  page  to  give  any  in- 

formation which  you  feel  would  add  significantly 
to  our  background  on  the  present  status  of  this 
schools  facilities  for  teaching  the  science 
courses  offered.  Such  comments  will  be  ap- 
• predated. 
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FLORIDA  SCHOOLS  SECONDARY  SCIENCE  STATUS  STUDY  1959 

1.  Name  of  High  School  

2.  Address  ______ 

3*  Number  of  full  time  science  teachers 

4*  Number  of  part  time  science  teachers  __________ 

5*  The  time  allowed  for  one  class  period  is  minutes* 

6*  (Check  where  appropriate* ) 

Laboratory  experiences  are  not  available* 

Laboratory  experience  are  made  available  as 


part  of  the  regular  class  meeting. 

Laboratory  experiences  are  made  available  during 
regularly  scheduled  sessions  in  addition  to  the 
normal  daily  sessions. 


7*  If  laboratory  periods  are  scheduled  please  complete 


8. 


the  chart  below: 


Total  lab 

Labs  scheduled  No.  of  weekly  meetings  time  -per  wk* 


General  Science 

" Biology 

Chemistry 

Hiysxcs 

Others 

If  the  librarian  has  a shelf  list  , how  many  volumes  are 
there  between  500  and  699*99?  

If  this  list  does  not  include  the  science  periodicals, 
how  many  are  there?  


Check  the  periodicals  listed  below  to  which  the  school 
library  subscribes. 

_________  Science  News  Letter 

National  Geographic 

________  Scientific  American 

Science  Digest 

Popular  Science 

Popular  Meehanix 

Natural  History 

Nature 

Others*  ___________ 
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9«  What  provisions , if  any,  are  made  for  students  with 
special  abilities? 


10«  Do  the  science  teachers  have  student  assistants  or 
others  to  help  with  demonstrations,  the  keeping  of 
stock  rooms,  etc?  Yes  No  

11*  Did  or  will  the  school  have  a Science  Pair  this  year? 
Yes  No  

12.  Did  or  will  the  school  participate  in  a regional 
Science  Pair  this  year?  Yes  No  

13*  What  if  any  unusual  circumstances  surround  the  science 
programs  which  are  worthy  of  note? 


14*  What,  if  any,  science  av/ards  did  members  of  the  last 
graduating  class  receive? 

15»  In  what  year  were  the  science  facilities  now  being 
used  constructed?  . 


16.  PLEASE  SECURE  A CLASS  SCHEDULE  SHOWING  NAMES  OP  TEACHERS 
AND  CLASS  ASSIGNMENTS. 


I 


Thank  you. 
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EQUIPMENT  AVAILABLE  FOR  TEACHER  AND  STUDENT  USE 

Cheek  iia t.  For  use  of  visiting  state  committee  member  in 
cooperation  with  the  local  science  teacher 
and/or  principal. 

Name  of  high  school  

Address  

Street  City  State 

The  following  lists  give  the  names  of  some  of  the 
essential  items  — equipment  as  opposed  to  expendible 
supplies  - needed  in  teaching  the  various  high  school 
science  courses. 

In  completing  the  blanks  at  the  left  of  each  piece  of 
equipment,  please  give  the  approximate  number  of  pieces 
available  for  use.  If  not  available,  please  a zero  in  the 
space.  This  procedure  will  indicate  the  approximate  in- 
ventory now  on  hand.  The  record  will  be  of  inestimate 
value  to  each  school  in  applying  for  federal  funds  under 
the  provisions  of  the  National  Defense  Education  Act  of 
1958. 

This  check  form  may  be  completed  by  the  school's 
secretary  if  a 1958-59  inventory  is  available.  Otherwise 
it  should  be  jointly  completed  at  the  time  of  visitation. 


GENERAL  SCIENCE 

...  1.  altimeter,  500-5000  ft.,  dial  face 

• .»  2.  anemometer,  weather  instrument  type 

. - 

•••  3*  Aquarium,  3 gallon  or  larger 
. 4*  binoculars 
. ..  5*  chart,  acoustic 
. 6.  chart,  astronomy 
. 7 • chart,  atomic  structure 

. 8.  chrrt,  atomic  weight 
. ..  9.  chart,  barometric 
...10.  chart,  electrochemical 


••11.  chart,  electromagnetic  radiation 
••12.  chart,  periodic 

13«  chart , vision 
14.  chime,  electric,  two  hell 
15*  constant  level  tubes,  communicating  vessels 
•16.  dew  point  apparatus,  Millikan's 
17#  globe,  celestial 

13.  globe,  Hall  Tellurian,  longitude  and  latitude 
19*  globe,  terrastial 

20.  gyroscope,  bicycle  wheel  with  handles 

21.  hygrometer,  aneroid,  0 - 100  per  cent 

22.  hygrometer , sling  psychometer 

23.  hygrometer,  wet  and  dry  bulb,  with  chart 

24.  map,  geological 
25*  map,  hemispherical 

26.  model,  airplane  Please  list  any 

ov  ^ pertinent  additional 

2(.  uoael,  engines,  diesel,  equipment  not  pre- 
gas, steam,  turbine  viously  covered. 

28.  planetarium,  Spitz  with 

canopy  


29*  planetarium,  mechanical  — 

model  of  inner  solar  " 

system  " 

30.  rain  gauge 

31*  telescope,  refracting, 
two,  three,  or  four  inch 

32.  telescope,  refracting,  two,  three,  or  four  inch 
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BIOLOGY  EQUIPMENT 
Student  personal  1(  cker  equipment 

• 1.  bladder 

dissection  sets  containing 

• 2.  scapel  •••••  4*  needles 

• 3*  forceps  •••••  5.  scissors 

• 6»  dissection  pans  - waxed  lined 

• 7*  magnifiers,  adjustable  tripod  type 

• 8.  medicine  dropper 

• 9*  mounts,  specimen,  5H  x 6" 

General  equipment 

. 1*  animal  collection,  classified 

• 2*  acquarium  with  livestock 

• 3*  acuarium  heater  with  thermostats 
. 4.  balance,  platform  or  beam  type 

• 5*  bell  jars,  assorted 

• 6.  binoculars 

. 7*  burner,  bunsen  or  equivalent  type 
. 8.  cages,  animal 

• 9*  cages,  insect 

•10.  centrifuge,  electricaly  driven 

•11.  charts,  biological,  assorted 

.12.  cooker,  pressure 

•13*  cylinders,  graduated 

.14*  gauze,  wire 

•15*  hot  plate,  electric 
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16 

17 

18 

19 

20 


human  torso 
incubator,  electric 
kymograph  and  accessories 
lung,  artificial 

microscope,  3 objective  oil-immersion  lens  for 
instructor's  use 


..21 


microscopes,  2 objective  oil-immersion  lens  for 
instructor's  use 

models  of 


22.  kidney  .....  25*  heart 

23*  ear  •••••26.  brain 

24*  eye  .....27*  assortment  of  plants 

and  plant  parts. 


28 

29 

30 

31 

32 

33 

34 

35 

r 

36 

< 

37 

38 

39 
' 40 
'41 


petri  dishes,  culture 
polarizer 

slides,  blank  with  cover  slips  - some  concave  for 
mobility 

slides,  microscope,  assortment  of  prepared  ones 

terrarium 

test  tube  holder 

tubing,  glass 

tubing,  rubber 

spirometer 

soil  testing  kit 

ring  stand,  assortment  of  rings,  and  burette 
clamp 

preserved  specimens,  assorted 
osmometer 

glassware,  assortment  of  beakers,  flaks,  and 
test  tubes 


Please  list  any  pertinent  additioanl  equipment  not  previously 
covered* 


CHEMISTRY  EQUIPMENT 


^tudert  personal  looker  equipment 

* 1*  beakers,  assortment 

• 2.  blowpipe,  8H 
3.  bottles,  wide-moutii 

brush,  test  tube 

5.  burner,  bunsen  or  equivalent  and  tubing 

6.  crucible  and  cover 

7.  dish,  evaporating 

8.  file,  triangular 

9.  flask,  florence 

10.  flask , erlenmeyar 

11.  forceps 

12.  funnel 

13»  gauze , wire 

14.  glass  plates,  and  one  cobalt  plate 
It),  graduated  cylinder 
16*  mortar  and  pestle 
17*  pinehcock  - compressor  type 

18.  rack  - test  tube 

19.  rubber  stoppers,  assorted 

20.  spatula 

21.  spoon,  deflagrating 

* 

22.  test  tubes,  assorted 
23*  test  tube  holder 

24.  thermometers,  C and  F 


thistle  tube 


25. 

26.  tubing,  glass 

21*  tubing,  rubber,  3/i6" 

28.  tongs,  crucible 
29*  trough,  pneumatic 
30.  triangle , pipe-stem 
31*  watch  glasses 
32.  wing  top  for  burner 
General  laboratory  equipment 

1.  blanace,  analytical 

2.  balance , triple  beam  or  platform 
3»  barometer,  mercury  or  aneroid 

4*  bottles,  reagent  for  laboratory  desks 
5«  bottles,  reagent  for  side  shelves 


6. 

burettes,  50  ml 

7. 

cabinet 

, first  aid 

8. 

clamps , 

burette 

9. 

condensers  and  clamps 

10. 

chart , 

periodic  table 

11. 

chart , 

electrochemical  series 

12.  conductivity  apparatus 
13*  cork  borer  set 
14.  cork  assortment 

15*  cylinder,  graduated,  100  to  1000  ml 

16.  beakers,  600  to  1000  ml 

17.  desiccator  with  plate 
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.18 

.19 

* 

.20 

.21 

.22 

.23 

.24 

.25 

.26 

.27 

.28 

r 

.29 

-30 

>31 

-32 

>33 

'34 

35 

■36 

37 

38 


electrolysis  apparatus 

funnels,  Buecnner’s 

* V 

generator,  gas,  Kinp 

hot  plate,  electric 

hydrometer,  universal 

kit,  atomic  model 

lamp,  blast 

model,  molecular 

magnifiers,  tripod  or  equivalent 

oven,  drying 

ozone,  generating  apparatus 

pipettes,  assortment 

retorts  with  glass  stoppers 

ring  stands,  assortment  of  rings  and  burette 
clamps 

soil  testing  set 

spot  plates 

still,  water 

thermometer,  assortment 

weights,  10  g to  1000  g 

weights,  analystical  50  mg  to  100  g 

wire,  platinum 


Does  this  school  use  semi-micro  laboratory  technique 
in  chemistry? 


39*  Yes 


40.  No 


If  so,  in  the  space  below,  list  the  specific  apparatus 
available  for  use  in  this  technique,  such  as  centrifuges, 
reagent  trays,  etc. 


— — 
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i 


...11 

...12 

...13 

...14 

...15 

...16 


17 

18 


..... 19 

20 

21 


23. 

24. 


PHYSICS  EQUIPMENT 
air  jet  attachment,  for  tones 
ammeter,  a.o.  , 1 amp 
ammeter,  a.o.,  10  amp 
amplifier,  audio-frequency 
Arclimedes*  Principle  apparatus 
balances,  platform 
balances,  triple-beam 
balance , dial  spring  - 500  g 
balance , spring  250  g 
balls,  aluminim  1M 
ball , Inertia 
balls,  lead  1* 
balls,  wood 

balls,  bouncing  and  non-bouncing 
ball  and  ring,  expansion 
barometer,  aneroid 
barometer,  mercurial 
barometer,  recording,  barograph 
battery  jar  - one  gallon 
batter,  storage 

battery  substitute  rectifier,  115  volt  a.c.  for 
low  voltage  a.c.  and  d.c. 

bell  in  vacuo,  for  sound  experiment 

bell  jars,  assortment 

bench,  optical 
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boiler,  cryophorous 

box,  resistance  - 3 dial 

Boyle* s law  apparatus  - J form 

• • • • » 

Brownian  movement  apparatus 

burner,  Bunsen  type 

burner,  Fisher  high  temp 

• t 

• • • • • 31 • 

caliper,  micrometer 

caliper,  Vernier 

calorimeter 

*.*.*.*!«  . 

camera,  35  mm  Kodak  or  equivalent 

»•  *•  P-  1 t 

can,  overflow 

► * ■ 

capillary  set 

Cartesian  diver  set 

centrifugal  hoop 

*•  ' r»  * •)  . 

chart , spectrum 

► *>  *;  s * .■ 

clamps,  condenser 

cell , student 

centrifuge,  hand  type 

clamps,  knife-edge 

} 

clamps,  pendulum 

clamps,  right  angle 

clamp,  meter  stick 

• » * « • 47 • 

clamp,  swivel 

. m '• 

• « • ♦ » 48 • 

clamp,  table 

• • • • • 49» 

clamps,  tubing 

••«•••  50* 

coils,  resistance  - set  of  8 

176 


51*  clamps,  lens 

52.  cohesion  figures 

53*  coils,  induction 

54*  coils,  primary  and  secondary 

55*  compass,  declination 

56.  compass,  inclination 

57*  compass,  magnetic- jeweled 

58.  compass,  magnetic  - small 

59*  conductometer 

60.  convection  box 

61.  cord,  extension  - 5 ft. 

62.  cord,  linen  for  pulleys 
63*  double  cone  and  plane 
64*  drawing  compasses 

65*  dynamo,  hand  powered,  demonstration 

66.  dynamo,  hand  powered,  demonstration 

67  * electromagnet 

68.  electromagnet  attachment 

69*  electrophorus 

70.  electroscope,  metallic-leaf 

71*  electroscope,  pith-ball 

72.  electrostatic  demonstration  set 

73*  engine,  working  model,  gas,  steam,  steam  turbine 

74«  files,  1 triangular,  1 flat 

75*  filmloops,  radioactive 

76.  filings,  iron 
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• » • » • 77 • 

force  board 

78. 

*.* 

fur-half  cat  gkin 

79. 

fluoroscope , demonstration  type 

80. 

gear  train 

.....81. 

galvanometer,  lecture  table 

.....  32. 

geiger  counter,  comoiote 

.....83. 

Geissler  tubes  set 

.....  84* 

generator,  steam 

.....35. 

generator,  magneto-electric  hand  operated, 
with  light 

.....86. 

glassware,  assorted  - beakers,  flasks,  funnels 

87. 

glass,  pulse 

8£. 

German  silver  wire  No.  22 

89. 

gyroscope 

90. 

Halls,  carriage 

91. 

hangers,  weight 

92. 

Hooke’s  la w apparatus 

93. 

Hooke’s  law  spring 

hydrometer  for  heavy  liquids 

hydrometer  jar  18  x 3 

hydrometer,  battery 

hygrometer 

inclined  plane 

jar,  bell 

• • • . 100* 

knife 

• • • . 101. 

lamp,  ultraviolet 

.... 102. 

lamps  with  screw  base 
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»103»  lamp,  carbon  arc 

.104*  lamp  socket  assembly  for  series  and  parallel 
circuits 

•105*  lens,  assortment 
106.  lenses,  spherical 
'107.  lead  sinkers 
108.  leyden  jars 

109*  linear  expansion  apparatus  (lever  or  micro- 
meter form) 

110.  liter  case 

111.  liquid  set,  fluorescent 

112.  lever  demonstration  apparatus-' nife  edge, 
fulcrum,  support 

113*  lodestone 

114.  Magdeburg  hemispheres 

115.  magnet,  Alnico 

116.  magnet,  U 
117*  magnets,  bar 
118.  magnets,  assorted 
119»  metal,  assorted  strips 

120.  meter  sticks 

121.  meter  stick  - four  scale 

122.  meter,  foot  candle 
123*  metronome 

124*  mirror,  spherical 
125*  motor,  St.  Louis 

126.  model  vernier 

127.  model  gasoline  (engine)  cross  section  for 
demonstrating  the  four-cycle  principle 
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•128.  model  diesel  (engine)  cross  section  for 
demonstrating  working  principle 

•129*  microphones,  crystal  and  carbon 

►130.  needle,  magnetic 

►131*  Oerstad*s  law  apparatus  - simple  form 
>132.  object  holders  for  meter  sticks 
-133*  optical  disk  with  accessories 
-134*  organ  pipe  with  sliding  piston 
135*  osmosis  apparatus 

136.  Pascal *s  vases  - simple  form 

137.  pendulum 

138*  prism,  equilateral 
139«  proof  plane 

140.  protractors 

141.  photoelectric  cell  and  relay 

142.  photometer,  bunsen 
143*  physics  charts 

144*  plate,  index  of  refraction 
145*  Polaroid  kit 

146.  power  unit,  electric  110  a.c.  imput,  variable 
output  a.c.  and  d. c. 

147*  pulleys,  assorted 

148.  pump,  air 

14.9.  pump,  force  model 

150.  pump,  lift  model 

151*  uump,  vacuum  - electric 
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152. 

153* 

154. 

155. 

156. 

.....157. 

158. 

159. 

160. 

161. 

162. 

163. 

164. 

165. 

. ♦ . * .166. 

167. 

.....168. 

169. 

.....170. 
. . * . . 171. 

172. 

173. 

. . . • .174* 

175. 

176. 

177. 


Oscilloscope,  cathrode  ray 
radiometer 

radio  receiver  - demonstration  panel 
rectifier,  tungar 

reflectors,  parabolic 

rods,  40  cm  long 

rod,  100  cm 

rods,  assortment 

rotator,  electric 

resistance  boxes,  variable 

scale  pans 

sheath,  rubber 

singing  flame  apparatus 

soldering  gun  or  electric  soldering  iron 

sonometer  - simple  form 

silk 

speaker,  permanent  magnet 
specimens,  specific  heat 
specimens,  specific  gravity 
specific  gravity  bottle 
spectroscope,  direct  vision 
static  machine  - Van  De  Graff 
static  machine  - Wimhurst 
storage  cell  apparatus 
stethoscope 

stirrups  for  bar  magnet 
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►178.  support,  magnet 
►179*  switch,  knife  - one  pole 
►180.  switch,  knife  - two  pole 
■l8l.  string  vibrator 

182.  stroboscope,  neon 

183.  syringe,  pressure 

184.  taps,  cell 

185*  tank,  refraction 

186.  telegraph  set  - complete 

187.  telephone  station 

188.  television  receiver 
189*  kthermocouple 

190.  thermometers,  C and  P 
191*  timer;  intervals 
192.  timer,  stop  watch 
193*  time  controls,  electric 
194*  tripods 
195*  tripod  base 

196.  trough,  pneumatics 

197.  transformer,  demonstration 

198.  tube,  calibrated  liquid  pressures 

199*  tubes,  Crookes,  for  deflection  of  cathode  rays 

200.  tube , X-ray 

201.  tube,  guinea-and-feather 

202.  tube,  barometer 
203*  tube,  resonance 
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204 

205 

206 

207 

208 

. * . . . 209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 


tubing,  glass 

tubing,  rubber 

tuning  forks,  assortment 

■tuning  forks  - sympathetic  pair 

Universal  light  source 

voltmeter,  a.c. , 150/15/3 

voltmeter,  d.c. , 15/l»5 

weights,  sets  hooked 

weights,  slotted  - metric 

weights,  general  laboratory 

weights,  1 g-  500  g 

wire,  bell  No.  20 

wire,  steel,  assorted  sizes 

worm  and  gear  set 

Wheatstone  bridge  - slide  wire 

wheel  and  axle 

vibrograph 


Hesse  list  any  pertinent  additional  equipment  not  previously 
covered. 


Please  list  any  special  electronic  and  radiation  equipment 
noted. 
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In  consultation  with  the  science  teacher(s),  select  the 
items  which  best  describes  the  situation  in  this  school 
and  place  its  number  in  the  space  at  the  left  of  each  state- 
ment. 

• • . • • 1.  Science  equipment  for  teaching  biology  is  on  the 
whole 

1*  good 

2.  fair 

3.  poor 

.....  2.  Expendible  supplies  for  teaching  biology  are  on 
the  whole 

1.  good 

2.  fair 
3«  poor 

.....  3*  Science  equipment  for  teaching  chemistry  is  on  the 
whole 

1.  good 

2.  fair 
3*  poor 

.....  4*  Expendible  supplies  for  teaching  chemistry  are 
on  the  whole 

1.  good 

2.  fair 
3*  poor 

5*  Science  equipment  for  teaching  physics  is  on  the 

whole 

1.  good 
2*  fair 
3*  poor 

6.  Science  equipment  and  supplies  available  for 

teaching  general  science  are  on  the  whole 

1.  good 

2.  fair 
3*  poor 

This  form  was  completed  by  on  the 

day  of  . 1959*  My  title  is  . 


TABLE  49-W 

THE  NUMBER  (N)  OF  WHITE  HIGH  SCHOOLS  REPORTING  THE  LISTED  ITEMS  OP  GE 
SCIENCE  EQUIPMENT,  AND  THE  QUANTITY  (Q)  OF  EACH  ITEM  AVAILABLE  IN 
THE  SCHOOLS,  CLASSIFIED  BY  SIZE  OP  SCHOOL 


184 


TABLE  49-W  continued 


185 


TABLE  49—  W continued 


186 


* cn 

O 

vO 

0 

1 

r* 

o 

H C 

• 

*=f--P 

VO 

w o 

H 

VO 

0 

1 

P 
* 3 

/■N  | 

a 

o 

0 

0 

CM 

H O 

# 

'~o 

a 

H 

is; 

o 

0 

0 

CT\ 

o 

rn 

0 

0 

* o> 

t— 

H 

“-''•CTv 

♦ 

o 

co  1 

VO 

o 

v-"0 

H 

A 

o 

fc 

o 

CO 

in 

«*> 

0 

0 

O 

<y\ 

a 

O 

0 

1 

© 

cn 

cn 

N 

* *3- 

• 

*rf 

1 

o 

CO 

HO 
w CM 

65 

o 

0 

1 

CM 

* 

-^cn 

cr 

rO 

0 

0 

fO 

5)2 

♦ 

rn 

— 1 

H 

H 

a 

rO 

0 

0 

♦ • 

-p  -p 
o o 

CO  © 

U H 

© 

© © 

T3 

a 

U 

© 

u u 

0) 

-p 

•p 

CO 

© © 

-p 

H 

& 

ft  p< 

fl 

o o 

© 

* 

o o 
© © 
© © 

ft 

•H 

H H 

p$ 

■P 

cn 

© © 
^ E-< 

1? 

• 

• • 

3 

32 

33 

■p 

A 


! 

■p 

CO 

co 

<D 

O 


•H 

O 

CD 


CO 

H 

O 

o 


o 

CO 

o 

u 

© 

A 


1 

& 

* 


TABLE  50— N continued 


187 


TABLE  50— N continued 


188 


*The  number  of  schools  in  the  category  in  which  general  science  was  taught 
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♦Sufficient 


TABLE  56— !\T  continued 
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TABLE  ?6— N continued 
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TABLE  5 6-Ii  continued 
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TABLE  5 o~N  c ont inue  d 
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TABLE  56— N continued 
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TABLE  56-N  continued 
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TABLE  56-N  continued 
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TABLE  56~N  continued 
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*The  number  of  schools  in  the  category  in  which  physics  was  taught 
IND  - Indeterminate 


APPENDIX  IV 
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FLORIDA  SCHOOLS  SECONDARY  SCIENCE  STATUS  STUDY  1959 
Teacher  Questionnaire 

To  the  Teacher i 

In  an  effort  to  appraise  the  status  of  science 
education  in  Florida  it  is  important  that  information 
concerning  science  teachers,  their  backgrounds,  and 
their  opinions  be  sampled*  Your  response  to  this 
questionnaire  will  be  most  appreciated.  Enclosed  is 
a self-addressed,  stamped  envelope  for  your  convenience. 
ALL  RESPONSES  WILL  BE  KEPT  CONFIDENTIAL. 

1*  Florida  certificate  2*  Rank  3.  Male  

Female  

4*  Are  you  on  continuing  contract?  Yes  _____  No  ______ 

5*  Total  years  of  science  teaching  experience*  

6.  College  and  University  degrees: 

7*  Present  salary:  $2500  to  3000 

3000  to  3500 
3500  to  4000 
4000  to  4500 
4500  to  5000 
5000  to  5500 
5500  to  6000 

6000  to  6500  

Above  6500 


8i  Do  you  perform  work  to  supplement  your  present  teaching 
salary?  Yes  No  

9*  What  duties  other  than  that  of  classroom  teacher  are 
you  expected  to  perform? 

Bus  duty 

Club  Sponsor 

Gate  duty  at  athletic  events 

Lunch  room  duty 

Hall  duty 

Library  duty 

Others  
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10.  What  seems  to  be  the  greatest  difficulty  that  you 
encounter  in  your  science  classes? 


11.  What  do  you  feel  can  be  done  to  eliminate  this  diffi- 
culty at  the  local  level? 

at  the  state  level? 

at  the  national  level? 

12.  What  changes  or  additions,  if  any,  would  you  recommend 
to  improve  the  science  program  in  your  school? 


13«  What  professional  courses  in  education  have  been  most 
helpful  to  you  in  your  teaching? 

14*  What  courses  other  than  professional  education  have 
been  most  helpful  to  you  in  your  teaching?  

15*  Given  the  opportunity,  what  courses  would  you  take  to 
add  to  your  competency  as  a teacher?  ELease  list  them 

in  order  of  preference: 

1, 

2.  ' ' 

3*  ' 7 ~ " 

4*  Oihers  t ~ 
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ACADEMIC  QUALIFICATIONS  CHECK-LIST 


Name 

School 

RkW,  T TT  m W 

Florida  certificate 

AREAS (LIST) 

sitoj^cTc  TaYOHT  ItllG 

T3X3  G®  Oc i Sid  SEM" 

PHYSICS 

mm* 


ACADEMIC  DEGRESS  NONE  EACH*  OP  MASTER  OF DOCTOR  Of 

ACADEI*7IC  SACKfeHOtTCTs  MOLOGy  SEM  HRS  QTR  HRS 


GEN  INTRO  BIO 

GENETICS 

VERT  ZCO 

HUMAN  ANATOMY 

TnVRrT  ZOO 

HUMaN  phYsIoIoGy 

jbOta^Y 

MO  for  teMs 

ECOLOGY 

ACAD EMI C BACK GROUND : 

CHEMISTRY  SEM  JtHS  QTR  HRS 

“’GWUC’t'  BH&i' 

Ai)V  iEoROaMC 

qUal 

adV  "ORGANIC 

QUANGl 

chEM  FOR  TdltRS 

ORGANIC 

RhYsIcal  cHeM 

ACADEMIC  BACKGROUND: 

PHYSICS SEM  HRS QTR  HRS 

— 

TiiMso 

MEcHaMCs 

KRd  & iiAG 

dOWlD 

aTOMIc  Radies 

EifYsIcs  Ecr  TcHrO  " 

NUCLEAR  PHYSICS 

AGAMIC  BACKGROUND : 

msc  SEM  HRS  QTR  HRS 

asTroNgmY 

GEOLOGY 

ACADWr^AC^GROTO)!- 

MATH  SEM  HRS  QTR  HRS 

Irtfko  Col  matR 

Integral  oalculUs 

00l  algeRra 

r ¥hSoRY  of  equates 

TRIG 

DlF  EqVaTNS 

anaEYt  Geom 

" MATH  FOR  TCHRS~ 

DIF  CALCULUS 

NOTES  AND  ADDITIONS 
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Reaction  Report  #1 

As  I look  back  on  my  visits  to  the  ten  schools 
assigned  to  me,  the  observation  giving  me  the  greatest 
concern  is  the  shortage  of  space  and  equipment  available 
for  the  teaching  of  chemistry  and  physics,  and  the  ap- 
parent lack  of  interest  in  these  subjects  shown  by  the 
school  authorities.  Biology  is  in  general  handled  in 
a much  better  v/ay,  as  far  as  "facilities"  are  concerned. 

Without  attempting  to  judge  the  individual 
teachers,  I got  the  impression  that  physics  and  chemistry 
were  being  "taught"  because  they  were  required  subjects  - 
not  because  of  the  subject  matter  or  of  its  importance  to 
the  pupil  after  he  left  school.  To  a somewhat  lesser 
degree  the  same  criticism  must  be  made  of  the  "General 
Science"  classes.  The  biology  classes,  however,  seemed 
to  fare  much  better.  The  teachers  seemed  much  more 
interested  in  their  subject  and  appeared  to  arouse  more 
interest  in  their  pupils. 

Of  course,  I as  an  outsider  could  not  determine 
who  is  to  be  held  responsible  for  this  condition.  In 
several  cases,  it  appeared  to  me  that  the  teachers  them- 
selves were  at  fault  - either  thru  lack  of  interest , of 
initiative,  or  of  knowledge.  In  other  cases,  the 
responsibility  seemed  to  rest  on  the  principals  and/or 
on  the  school  boards.  In  nearly  every  case,  when  the 
lack  of  space  and  equipment  was  mentioned,  it  was  at- 
tributed to  "lack  of  funds. " Yet  in  not  a single  case 
would  the  teacher  say  that  he  or  she  had  presented  an 
orderly  and  well  considered  request  for  more  space  or 
better  facilities  or  even  admittedly  necessary  basic 
equipment*  The  nearest  approach  to  such  a statement  was 
to  the  effect  that  he  or  she  had  talked  it  over  with  the 
principal  or  the  head  of  the  "science  department"  and  had 
been  told  that  "the  funds  were  not  available. " This  lack 
of  funds  was  proably  a fact  in  most  instances.  But  why? 
Possibly  in  the  final  analysis,  the  responsibility  comes 
to  rest  on  the  shoulders  of  the  taxpayers.  But  shouldn't 
the  science  teacher  himself  take  the  initiative  and 
through  his  principal  and  his  school  board,  and  also 
through  his  pupils,  awaken  the  taxpayer  to  the  conditions? 
I got  the  impression  from  most  of  the  schools  that  the 
teachers'  attitude  was  one  of  resignation  or  defeatism. 
"This  is  what  we  have  to  work  with  and  we  might  as  well 
like  it." 


Another  observation  that  caused  me  considerable 
anxiety  was  the  overloading  of  those  teaching  the  "sciences" 
and  a correlary  to  this,  the  "teaching"  of  a science  by 
someone  not  trained  in  science  or  in  the  teaching  of  a 
science. 
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In  not  a single  case  did  I find  a teacher  of 
chemistry,  physics  or  of  general  science  who  had  any 
scheduled  time  for  preparation  of  experiment  or  for 
consultation  with  his  or  her  pupils l Some  had  six  sched- 
uled classes  and  others  five , with  the  sixth  period  al— 
loted  to  some  other  phase  of  school  work*  In  one  case, 
for  example,  this  ”class  free"  period  was  to  be  devoted 
to  Madvisory  work"  with  students,  and  for  this  period  the 
teacher  had  to  use  the  school  lunch  roomJ 


In  some  of  the  schools,  some  teachers  who  were 
teaching  one  of  the  sciences  (most  frequently  ’’General 
Science”)  admitted  privately  that  they  were  ”not  xnter- 
ested”  or  ”not  prepared”  for  such  classes  and  were  as- 
signed them  because  they  had  a "free  period*”  Again  I 
ask  (rhetorically)  Why?  Various  excuses  were  offered  by 
the  department  heads  or  principals  when  the  question  was 
asked.  Again  - lack  of  funds.  But  also,  shortage  of 
teachers,  shortage  of  trained  science  teachers,  etc* , 
etc.  In  one  school,  the  reply  was  to  the  effect  that 
”we  rotate  our  chemistry  and  physics,  teaching  each 
every  other  year,  and  are  not  allowed  to  have  ateacher 
for  only  one  subject."  So  the  teacher  taught  six  classes, 
one  of  which  was  either  physics  or  chemistry,  and  "taught 
that  subject  in  a class  room  "from  the  book  without  even 
a demonstration  desk.’  Having  been  a teacher  myself,  I can 
sympathize  with  such  teachers  and  can  admire  some  of  them 
for  accomplishing  as  much  as  they  do  accomplish,  however, 
the  situation  is  deplorable;  it  is  unfair  to  the  teacner, 
to  the  pupils  and  in  the  long  run  to  the  taxpayer. 

Again  I think  the  teachers  and  the  principals^  should  be 
attempting  to  correct  the  conditions  and  not  be  accpeting 
them  with  apparent  complacency. 


One  more  observation.  In  several  of  the  schools 
opportunities  had  arisen  where  certain  equipment  couid  be 
and  was  obtained.  Much  of  this  is  of  no  use  to  the  school 
at  present.  For  example , one  school  had  a photographic 
enlarger  but  no  dark  room  and  no  other  photograpnic 
equipment.  In  another  case,  the  equipment  had  been  ob- 
tained by  a teacher  who  then  left  the  school  and  the 
present  teacher  didn't  know  the  name  or  use  of  some  oi 
the  equipment.  Needless  to  say,  in  both  the  cases, 
equipment  fundamental  to  the  teaching  of  physics  and 

chemistry  was  woefully  meager-  Again  1 ? J great 

why?  In  such  cases,  there  seems  to  be  a lack  of  interest 

and  understanding  on  the  part  of  the  teacher  and  a lack 
of  supervision  on  the  part  of  the  principal.  I wond 
what  would  be  the  school  board's  reaction  if  this  were 
called  to  their  attention. 
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Finally,  and  this  is  meant  sincerely,  I found 
much  to  be  praised  during  my  trip*  Especially  in  the 
smaller  schools  the  principals  were  making  every  effort 
to  give  the  pupils  as  much  as  they  could  with  the  facil- 
ities on  hand*  In  these  schools  also,  the  morale  of  the 
teachers  and  the  students  was  very  good.  There  was  some 
evidence  that  facilities  may  soon  be  bettered  in  the 
overcrowded  larger  schools,  where  some  effort  seems  to  be 
made  to  secure  federal  aid  for  this  purpose.  In  nearly 
all  the  schools  I visited  I found  at  least  one  and,  in 
several  cases  several,  science  teachers,  dedicated  to 
their  work,  and  distinctly  hopeful  that  situations,  ad- 
mittedly bad  now,  could  be  improved  in  the  near  future. 

In  conclusion,  I would  like  to  see  the  report  of 
our  committee  emphasize  very  strongly  that  the  help  - 
financial  and  moral  - of  the  parents  and  taxpayers  of 
each  community  be  enlisted  to  bring  about  the  much  needed 
improvement  in  our  Science  Facilities.  Co-operation  of 
local  school  authorities,  parents  and  pupils,  rather  than 
a MBig  Whip"  wielded  by  either  side  is  what  is  needed 
to  accomplish  this  goal. 
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Reaction  Report  #2 


I found  the  work  in  connection  with  the  Florida 
Secondary  School  Study  most  interesting.  It  helped  me 
a great  deal  personnally  in  my  work  so  I was  very  glad 
to  "be  a part  of  it.  My  first  impression  is  that  the 
whole  program  was  most  interesting  and  revealing.  I 
found  very  fine  cooperation  on  the  part  of  the  school 
principles  in  the  schools  visited.  I found  also  that 
they  were  very  interested  in  the  study  as  well  as 
realizing  that  a great  deal  needed  to  he  done  in  this 
phase  of  science  education. 

In  every  case  I found  the  same  shortage  in  science 
equipment  and  supplies  as  well  as  lack  of  trained  sci- 
ence teachers.  In  general  I found  that  the  schools  were 
inadequately  equipped*  In  many  cases  where  they  did 
have  some  equipment , much  of  it  was  in  a state  of  poor 
repair,  in  some  cases  probably  due  to  a lack  of  under- 
standing on  the  part  of  people  purchasing  the  equipment, 
some  fine  equipment  was  available  but  had  parts  missing 
which  rendered  it  useless.  In  practically  every  case 
that  I visited  I found  the  science  equipment  and  supplies 
very  inadequate  and  far  inferior  to  that  I had  observed 
in  schools  in  the  northern  part  of  our  country.  Not 
only  did  I find  the  science  equipment  and  supplies  in- 
adequate, but  I found  the  space  and  other  teaching 
facilities  inadequate.  In  some  of  the  new  schools  where 
they  had  planned  well,  as  far  as  space  was  concerned,  the 
space  could  not  be  utilizedto  its  fullest  extent  because 
of  the  lack  of  equipment  and  facilities  for  teaching. 

For  example,  I found  some  laboratories  equipped  with 
water,  gas,  and  electricity,  which  was  very  adequate,  but 
they  had  no  means  of  using  water,  gas,  or  electricity  in 
their  teaching.  In  some  cases  I found  very  adequate  dark 
rooms  which  were  used  only  as  junk  rooms  because  there 
was  no  equipment  available  for  the  use  for  which  they 
were  intended.  One  encouraging  note,  I found  other  cases 
where  the  school  teachers  were  showing  a great  deal  of 
ingenuity  in  making  equipment  to  demonstrate  science 
principles  and  in  having  their  students  do  the  same  thing 
as  extra  projects. 

I hope  that  when  the  study  is  completed  that  the 
results  will  be  made  available  to  the  schools  visited  as 
well  as  to  the  rest  of  the  state.  All  of  the  teachers 
expressed  a great  deal  of  interest  in  being  able  to  ob- 
tain the  results  of  this  study. 
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Reaction  Report  #3 

Eight  of  the  ten  schools  I visited  were  small 
schools?  half  of  them  had  a graduating  class  of  25  stu- 
dents or  less*  Six  of  the  schools  had  13  or  less 
faculty  members?  all  of  these  were  found  to  be  isolates 
or  semi-isolated*  Four  of  the  schools  were  housed  in 
antiquated,  obsolete  buildings* 

Generally  speaking,  the  science  teachers  in  the 
small  schools  seemed  to  be  making  a greater  effort  to 
develop  an  adequate  science  program.  Th$r  complained 
less  about  what  they  did  not  have  and  made  greater  use  of 
improvised  and  natural  teaching  resources  or  tools* 

Equipment,  supplies,  and  teaching  aids  were  limited 
in  all  schools.  My  reaction  is  that  teachers  from  the 
larger  and  more  adequately  equipped  and  supplied  centers 
would  evaluate  these  materials  as  completely  inadequate* 

The  lack  of  teaching  tools  has  forced  most  of  the 
teaching  into  a textbook  (recall  value)  program.  This 
type  of  process  seems  to  be  effective  in  its  way  since 
students  (as  reported  by  principals)  do  alright  on  state- 
wide Senior  Placement  Tests.  The  students  appear  to  learn 
what  the  tests  measure* 

My  emotional  reaction  was  one  of  shock*  We  read 
about  tne  explosion  of  knowledge  in  all  areas  of  science— 
it  is  featured  in  everything  from  the  comics  to  the 
organs  of  the  learned  societies?  one  hears  it  on  the 
radio,  see  it  on  TV,  and  it  is  commercialized  to  the  ex- 
treme* I walked  into  schools  and  found  equipment  that  was 
familiar  to  students  during  the  hey  day  of  the  academies* 
Students  must  get  vicariously,  if  they  get  it  at  all,  the 
scientific  attitudes  which  seem  to  characterize  the 
individuals  who  have  generated  the  explosion  of  scientific 
knowledge.  I was  left  with  feelings  of  shock,  fear,  and 
futility — I wondered  if  we  were  sending  to  the  next 
generation  what  was  needed* 
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Reaction  Report  #4 

The  schools  I visited  had  inadequate  science 
programs*  This  may  be  due  to  the  fact  that  they  were 
small  high  schools  where  funds  were  limited  or  they 
were  in  rural  communities  where  teachers  are  hard  to 
employ*  Most  of  the  schools  had  poor  or  improper  class- 
rooms and  laboratories  for  teaching  science*  Equipment 
inventories  were  low  and  frequently  consisted  of  out- 
moded and  out-dated  equipment. 

In  spite  of  the  many  physical  obstacles,  I found 
that  most  of  the  teachers  were  doing  a good  job  of 
teaching  science*  In  one  school  the  teacher  used  a 
regular  classroom,  had  only  improvised  equipment,  had  no 
free  time  during  the  day,  had  no  funds  with  which  to 
provide  equipment,  yet  produced  two  students  who  won  a 
local  science  fair  and  were  entrants  in  the  state  fair. 
His  students  were  learning  more  science  than  some  of 
the  students  in  modern,  large  high  schools. 

In  another  school  in  the  same  area  in  which  the 
physical  situation  was  about  the  same,  there  was  very 
little  activity  in  the  science  program.  It  seems  as 
if  the  science  teacher  is  a significant  factor  in  the 
success  of  a science  curriculum. 
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Reaction  Report  #5 

My  general  reaction  to  the  visits  which  I made  in 
the  schools  of  Florida  to  survey  the  science  facilities 
and  equipment  is  that  my  prior  opinion  concerning  the 
status  offacilities  and  science  equipment  in  the  schools 
of  Florida  has  been  validated.  My  opinion  was  that  the 
situation  was  not  good  and  my  findings  bore  this  out.  I 
found  only  one  school  that  I would  consider  to  be  fairly 
well  supplied  and  laid  out  as  far  as  facilities  and 
equipment  for  a complete  program  are  concerned*  I found 
some  schools  that  were  well  laid  out  and  equipped  for  some 
of  the  sciences  but  not  for  a well-rounded  program.  For 
instance,  I am  thinking  of  two  schools  which  were  fairly 
well  laid  out  and  equipped  for  biology  and  chemistry  but 
weak  in  the  areas  of  physics  and  general  science.  The 
weaknesses  in  these  two  cases  were  in  the  fact  that  the 
rooms  were  not  properly  furnished, they  did  not  have  the 
proper  type  of  demonstration  table  or  the  laboratory 
tables  for  the  students  to  use  nor  was  there  much  equip- 
ment available.  A majority  of  the  schools  that  I visited 
had  insufficient  and  inadequate  facilities  and  equipment. 
Some  of  them  had  laboratory  desks  for  students  which  were 
poorly  selected  and  not  designed  for  the  purpose  to  which 
they  were  being  put.  In  one  I found  inadequate  facilities 
but  a fair  amount  of  equipment.  In  another  I found  a 
fairly  good  layout  but  a poor  supply  of  equipment.  I 
found  no  school  that  was  completely  equipped  and  laid  out 
for  a well-rounded  science  education  program.  Even  the 
school  that  I mentioned  above  as  being  fairly  well  equipped 
and  laid  out  could  not  be  considered  in  this  respect  be- 
cause this  was  in  terms  of  the  program  which  they  were 
offering  at  the  time.  If  the  program  was  as  it  should  be 
and  the  enrollments  as  they  should  be,  the  facilities  and 
the  equipment  would  be  inadequate. 

I was  impressed  by  what  was  being  done  by  the  science 
teachers  in  spite  of  the  shortage  of  equipment  and  the 
inadequacy  of  the  facilities.  There  was  much  evidence  of 
clever  improvising  of  equipment  and  adapting  surplus  equip- 
ment to  use  in  the  classroom  for  demonstration  purposes 
and  even  for  student  activities.  There  was  also  evidence 
of  student  activities  along  this  line.  There  was  evi- 
dence of  much  use  of  natural  resources  such  as  school 
gardens , nature  trails , homemade  collections  of  various 
types*  There  were  many  student  projects  of  various  kinds 
on  display  and  stored  in  the  store  rooms. 

I was  encouraged  by  the  extent  of  the  interest  on 
the  part  of  the  science  teachers.  I found  the  interest 
to  be  high  and  the  apathy  which  had  surrounded  science 
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programs  in  the  past  seems  to  me  to  he  largely  dispelled# 
Plans  were  being  made  for  new  courses,  new  equipment, 
more  laboratory  experiences , getting  new  or  additional 
teachers , and  that  sort  of  thing#  I was  particulary 
pleased  to  find  this  going  on  to  a large  extent  in  one 
of  the  schools  located  in  a smaller  and  less  wealthy 
community.  I imagine  that  the  bulk  of  this  increased 
interest  and  lessened  apathy  and  greater  enthusiasm  for 
the  science  program  na3  resulted  from  NDEA  funds  and  can 
largely  be  attributed  to  the  fact  that  the  funds  were  made 
available  and  equipment  was  already  on  hand  in  many  cases# 
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Reaction  Report  #6 

Report  of  inspection  of  Eleven  High  Schools  in  Scattered 
Rural  sections  of  Florida  to  determine  available  Facil- 
ities for  Teaching  the  various  Sciences* 

These  high  schools  were  located  either  in  small 
towns  or  adjacent  thereto  and  students  for  the  most  parts 
were  brought  to  the  schools  by  buses. 

Buildings 

Most  of  the  buildings  were  aged  and  some  were  in- 
adequate. They  lacked  either  sufficient  class  or  labora- 
tory rooms  and  storage  space  or  closets  were  mostly  of  a 
make  shift  nature. 

Adequate  daylight  in  general  was  available  but 
the  type  of  windows  used  should  be  given  consideration. 

Some  were  of  such  construction  that  in  case  of  fire  block- 
ing the  room  exits  the  students  could  neither  raise  nor 
climb  through  them. 

Artificial  lighting  in  many  cases  was  provided  by 
incadescent  light  fixtures.  Not  often  but  in  some 
instances  the  lighting  could  be  improved  by  use  of 
florescent  fixtures  and  at  less  electric  cost. 

It  was  noted  that  where  florescent  lighting  fixtures 
were  used  they  were  not  always  properly  located,  they  were 
either  too  high  above  the  writing  surface , not  correctly 
placed  or  had  incorrect  or  wrong  type  of  tubes  or  fixtures. 

In  multiple  floor  buildings  double  exits  from  rooms 
or  exits  lights  were  not  always  available  or  lighted. 

The  size  of  rooms  alioted  to  lecture  and  laboratory 
use  was  insufficient.  In  eome  cases  both  were  consolidated 
and  in  the  same  room.  Storage  room  for  instruments, 
equipment  or  usable  materials  was  not  provided  when  the 
building  was  constructed.  Some  of  the  high  school  prin- 
cipals in  order  to  protect  certain  valuable  laboratory  or 
camera  equipment  were  storing  these  articles  either  in 
their  own  locked  offices  or  in  some  other  non-associated 
locked  cabinet.  It  was  reported  that  owing  to  the  lack  of 
storage  space  valuable  equipment  losses  were  experienced 
regardless  of  the  efforts  of  science  teachers  to  safe 
guard  the  equipment. 

A few  of  the  schools  had  standard  laboratory  tables, 
but  most  of  these  were  not  properly  equipped.  Some  lacked 
such  items  as,  water,  compressed  air  or  adequate  DC  and  AC 
electric  outlets,  sinks  or  proper  disposal  facilities. 

Table  or  over-head  lighting  was  not  proper  for  these 
tables.  Separate  laboratory  rooms  were  not  provided  for 
Physics,  Chemistry  or  Biology  purposes.  Where  one  labora- 
tory was  used  jointly  for  these  sciences  the  teachers  were 
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greatly  handicapped  by  lack  of  space.  Specimen  cabinets, 
as  such,  were  not  available  in  any  of  the  schools  but  in 
some  the  students  or  teachers  had  taken  sufficient  inter- 
est to  build  shelving  for  exhibiting  their  collected 
specimens. 

It  is  suggested  these  features  should  be  given  con- 
sideration in  any  remodeling  of  existing  schools  or  in 
the  construction  of  any  new  high  school  buildings. 

General  Remarks 

In  the  majority  of  schools  tnere  was  insufficient 
laboratory  instruments  or  equipment  to  properly  carry  out 
all  of  the  prescribed  experiments.  There  was  a lack  of 
uniformity  in  the  equipment  furnished.  There  seemed  to 
be  adefinite  need  for  standardization.  Let  me  illustrate* 
a few  of  the  high  schools  had  certain  instruments  such  as 
student  microscopes  while  others  had  none , although  needed. 
Where  there  was  a shortage  of  biology  items  one  ingenious 
County  Superintendent  resorted  to  transferring  the  ex- 
pensive items  from  school  to  school.  While  this  method 
helped  out,  the  shortage  was  still  there  and  this  was 
very  inefficient  as  the  items  v/ere  not  always  available, 
at  the  proper  time.  Inquiry  as  to  the  reason  for  this 
situation  was  attributed  to  the  lack  of  money  allotments. 
Here  again  there  was  a lack  of  uniformity  in  the  distri- 
bution of  available  funds.  It  appeared  that  while  the 
funds  might  have  been  prorated  on  an  equiable  basis , 
this  did  not  meet  the  situation  as  the  requirements  of 
the  schools  were  variable;  that  is  some  schools  required 
more  funds  than  others  to  obtain  the  proper  equipment. 

While  the  above  comments  applies  to  laboratory  equipment 
and  funds  allotted  for  that  purpone,  the  same  situation 
applied  to  useable  items. 

A review  of  this  situation  indicates  a need  for 
some  cross  county  supervision  of  high  schools.  This  can 
be  illustrated  by  a large  amount  of  test  tubes  or  similar 
items  at  one  high  school  and  a complete  lack  of  these  at 
others.  Let  me  give  another  example*  one  school  had  an 
excessive  amount  of  glass  tubing  and  others  had  none  or 
a very  little.  Some  savings  could  be  made  by  a redis- 
tribution of  surpluses  to  schools  lacking  the  various  items. 

Requisitions 

Requisitions  for  instruments  and  useable  equipment 
were  in  some  instances  prepared  by  the  science  teachers, 
principals  or  county  Superintendents.  Some  requisitions 
were  subjected  to  supervision  by  the  latter  two.  A re- 
view of  this  indicated  that  many  times  needed  items  were 
deteted  from  the  requisitions  to  keep  within  the  ap- 
propriated funds  without  consultation  with  the  science 
teachers.  This  caused  shortages  of  some  items. 
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It  is  suggested  that  a study  should  he  made  by  a competent 
state  authority  to  cover  the  standardization  of  the  neces- 
sary science  equipment.  lids  study  should  also  cover  the 
annual  useable  materials  required  giving  due  consideration 
to  the  various  number  of  students  or  size  of  school  in- 
volved. Equipment  should  be  provided  on  the  basis  of  the 
standardized  list  and  authority  delegated  to  the  proper 
agency  to  see  that  the  requirements  are  met.  Likewise  as 
previously  mentioned  proper  stoi’age  facilities  should  be 
provided  and  thefts,  breakage  of  loss  of  equipment  reported 
and  replacements  made  immediately. 

It  is  realized  that  the  proper  standardizations  for 
the  various  science  subjects  is  a difficult  task  owing  to 
the  many  variables  involved  but  the  recent  review  indicated 
some  type  of  correction  is  needed. 

Teachers 

While  a scientific  review  of  the  teachers  was  not 
attempted  as  part  of  this  study  certain  observations  were 
worthy  of  note.  Owing  to  sickness  or  resignations  certain 
teachers  were  called  upon  to  teach  certain  subjects  for 
which  they  had  not  been  previously  trained.  While  they 
were  doing  their  best  and  following  the  text  books,  they 
could  not  improvise  where  equipment  was  not  available  as 
readily  as  a trained  science  teacher.  Even  the  trained 
science  teachers  in  many  instances  wore  resorting  to  make 
shift  items  or  methods  owing  to  the  lack  of  necessary 
facilities.  Some  experiments  outlined  in  the  text  books 
could  not  be  performed  for  the  same  reason. 

It  was  interesting  to  note  the  high  caliber  of 
the  colored  school  science  teachers*  They  were  graduates 
of  Florida  A.  and  M.  and  the  principles  were  either  teach- 
ing a science  course  or  substituting  for  & science  teacher 
when  needed. 


Advertising 

Public  interest  in  the  teaching  of  science  subjects 
was  lacking.  In  the  eleven  schools  visited  there  was  no 
report  of  parent  interest  in  these  subjects.  While  the 
public  did  show  an  interest  in  football,  baseball  and 
sports  and  in  some  instances  contributed  funds,  in  no  case 
were  any  funds  contributed  as  a prize  to  an  outstanding 
science  student  by  any  local  individual  or  industry.  In 
these  eleven  communities  there  were  no  parent  teachers 
associations. 

In  only  one  case  was  there  a science  fair  and  some 
exhbits  by  pupils  of  the  elementary  grades  indicated  re- 
markable latent  scientific  talent. 

In  some  of  the  larger  high  schools  the  students 
have  formed  "Science  Societies. * None  existed  in  the 
eleven  schools  visited. 
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As  a suggestion  it  would  appear  that  considerable 
advertising  might  be  in  order  by  the  showing  of  free 
movies  in  the  auditoriums*;  It  is  believed  that  industries 
would  be  glad  to  participate*  Unless  the  interest  in 
scientific  subjects  is  increased  we  will  fall  behind 
other  nations*  Industries  are  generally  complaining  of 
the  lack  of  available  scientific  personnel. 

Colored  Schools 

It  was  interesting  to  observe  that  the  principals 
and  science  teachers  were  of  a high  grade  and  with  the 
limited  facilities  available  seemed  to  be  doing  an  excel- 
lent work.  The  student  deportment  on  the  days  of  inspection 
was  outstanding. 

Home  Economics  equipment  in  all  cases  was  outstand- 
ing and  the  equipment  provided  exceeded  that  provided  for 
the  other  sciences.  Large  Home  Economics  classes  were 
involved  and  considerable  interest  was  in  evidence  on  the 
part  of  the  students. 

Libraries 

The  majority  of  the  white  3chool3  visited  had  a 
fair  quantity  of  science  books,  magazines  and  pamphlets. 

The  colored  schools  as  compared  to  the  white  schools  were 
deficient  in  this  respect.  Even  so  there  was  much  need 
for  improvement  as  the  libraries  had  not  kept  up  with  the 
development  of  the  sciences. 

In  one  school  the  principal  recognizing  this  fact 
had  appealed  to  various  industries  for  literature  on  out- 
standing chemical  and  airplane  developments  and  was  given 
considerable  data  by  certain  industries. 

Text  books 

A casual  review  of  the  text  books  seemed  to  indicate 
a need  for  a complete  revision.  While  no  attempt  was  made 
to  analyze  the  relative  merits  of  the  various  authors 
book’s,  it  was  observed  that  all  schools  were  not  using  the 
same  text  books.  It  is  believed  that  some  of  the  science 
text  books  could  be  improved  to  cover  many  of  the  more 
recent  scientific  developments. 

Discipline 

It  was  noted  that  some  of  the  teachers  were  having 
a disciplinary  problem.  Interruptions  in  class  were  frequent 
and  these  were  not  related  to  the  subjects  involved. 
Basically,  this  seems  to  be  a home  problem  as  the  teachers 
were  apparently  not  receiving  proper  support  from  parents. 
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Lack  of  manners  and  disregard  of  teachers  requests  within 
the  class  were  frequent*  Requests  of  the  parents  to 
excuse  Willie  from  classes,  due  to  a minor  need  for  Willie 
for  this  or  that  errand  seemed  to  take  precedence  over 
the  vital  school  work. 

As  a whole  the  teachers  seemed  to  be  making  a 
conscientious  effort  to  instruct  the  students  in  spite  of 
the  many  handicaps* 
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